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(/. . . . ) .- =T K .
, INTRODUCTION

) . - ”

The purpose of this publication is to serve as a course of study for Da Prmmg 1. It is intended to/give
guidelines to school staffs for planmng and organizing the instructio

*
oy

rogram as well asto help teachers

make appropriate decisions about lea@mg. Program goals, stpdent oufgomes,and unit activities are listed
as a guide to help the teacher in presenting, evaluating, and expand g, the curriculum materials. The

structure of this guide permuts the teacher to use the material for tradiional group instruction, for small

group instruction, or’for students progressmg at.their own rate.

The nature of the course requifes ! lhe use ofequxpmcnt for hands-on traifjing, and the material presented is

oriented to the use of a computcr System.
&

T‘xe block diagram whxch follows ndicates the sequentxal placement
euher fora one-hour (solid block) ora two—ﬁour (dotted block) program.

s

¥

*

the nine-week units (modu!&s)

Students will be expected tg complele suw&sfull) the objectives of each ymt, either by participation or by
examination, beforc proceedmg to the next unit.

-
-

-

¢

¢ , DATA PROCESSING I_
!- .o Nine-Week Modules ,
M ’ ’ - . - ‘e ¢
- | 3 r o :} :
Cnitd. A1 Basig |
% . Concepts 3
- % . .t
. t Unit 2 i Computer 3
A S
| Concepis
R e ol
. " Unit 3 | Computer B
- - Operations § 4
" Ly | “
. e b .
2 Unit 4. - %' Computer
krz‘_ 1 _ ‘Operations 11 .
) o o i S
: | : :
Units. = | Introduction -
: . . % L 6 RPG
< : l ;
v v
. Uait 6. - Intermediate
oo SN | RPG f
® - ~ '
. Unit7. ~ N " I Introductio
N IRTS COBOL i
’ * g BN . }
: * Units | | Intermediate’ }
: I+ ], coBoL l
. I 7 i
) e oo
’ L D) ’




, the primary purpose of Business Educatio

\“

, - OVERVIEW

There is little doubt that sophisticated data processxng is not onl) withus to stay butis havi uxg anincreasing

umpact upon, our livestas private citizens. Iastruction in this field is necessary not on.l). for vocational

. purposes but also for general basic data processing technolog) and systems as a consumer topic.

Data',Procesgng lis intended for | 1th and 12th grade students in the Montg’mcry County P.ubhc Schools
. as an elective offering. According to the MCPS policy on Evaluation and Reporting Student Progress,

evaluation will be based on evidence of the attainment of the instructional and performance objectives for

the course Sikce this is an elective course not speuﬁcally jred by the Mar)land State Department of

Education for graduatxon studengs may elect a Credit ’\XC

conditions outlined-in the Evaluation and Reporting Student Progress policy.

The courséupports all of the objcct.i\eé ot;ﬁ busmm educauon program and specnﬁcally allgns itself with

. entrance into business careers and to.enable them to réader efficieht service in thcirwqmu'ons so that they
may advance to higher lc“els of employment.™

) $

. Upon completion of Data Processing I, most students should:
b ™

-

° U{Aderstand the historical development of the computer, its current and future uses

”

® understand the computer’s role and influence gn daily lives '

-

® understand basic fungtions of any commhr systcm mpnt storagc control, arithmetic logac, and

output , ) . : .

-~

® be able to use the computer effectively during post high school ¢ducation
. aoquife a b%ckground of data processing concepts adequate for job egtry in the field *
. diffcrentiat$ between computc} data processing and earlier data processing -

® use computer techniques to solve business application problems

While the course objectives are compatible with all the MCPS goals of education, they address themselves .

more specjﬁcz!l) to the Career Development area. The course also supports the total Career Education
effort in the county by making available the opportunity for specialization, the third component of the
Career czuon.gesngn The Career Development area of the MCPS goals of education states,

—
,Thc.school must help, cach student gain: : ‘ ( f ,
® knowledge and appreciation of the wide variety and mterrelatwnshlps of oocupauons {n
modern society . \ '
' ® opportunities t6 explore potential occupations in relation to personal apmudw and
" interests, unrestncted by stereotypa of sex, race, or socio-economic level .

® the knowledgc skills, and abilitiey/that enable him [ her] to secure satisfying employment .
embark upon further training and pducation in a chofen tareer field, and adapt otcupatnonal

talents to changmg job demandsiand opportunities : . e

| *Business Educdtish.” Program of Studies., Vol. 3. Rockville: MCRS, 1976. .

/ - [ . .Viii. 7 ’ B ‘i-./

redit basis for evaluation, subject to the,

stated in the Program of Studies *. . . to prepare students for. .
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. o UNIT |. BASIC CONCEPTS OF DATA PROCESSING [ o
Tfus unit will gne the student an ovepview of the historical ae\elopments in data processing The unit alsol
. covers aspecls of the meamng. ons, and needs for automated means of processing gnformauon An
- mtroductory .explanation of the pnncxplcs of punched card prooessmg and computer concepts 'wnll be
developed. . ‘. i x .
) .
‘\; the completion of the umit. BASICCO\CEPTS OF DATA PRQCESSI\G the student should be able
to: . .
\ .- - ) . ) . y ' = e

o Describe some of the thronological developments of counting devices

N . Explain the processing of data in our expandihé world of business
L £ - -

¢ ldentify and explain the fungtions of the card punch machine$ - Y

-y

v N . * Record data’in punched code by, operating the‘cﬁrd punch machine . 3 :
N . ' . — )
. 14 Y R 4 » . . ¢
A . Classify data by operating the card sorter . ~

¢ Recognize the histo?y. types, purposes, and functionb of computer devices

. . * - '
. . N .

- -
. . T, [

: ' UNIT 1. BASIC CONCEPTS OF DATA PROCESSING . L F
a ’ . . . -‘ ~ - . '
, The student should be able 10 describe some of the chronological developments of counting devices.

- . )

-

PERFORMANCE OBJECTIVES
and ASSESSMENI‘ MEASURES

Idgn_tif;«%dme of the major countmg devxces. and name the inventor of each.
Given a list of devices and concepts and a hst of inventors,and conmbutors
‘match»’them
} I
Describe bneﬂ) the de\elopment of counting dévices, i in. thxs country, and know the contributors or,’
inventgr§ of each. . / P
_Given a list of devices and concepts ahd a list of inventors and contgibutots,
match them. - . . ) .

- f »
r P

. UNIT 1. BASIG CO"JCEP}‘S OF DAIATROCESSING .

The student .shuuld be able 1o explain theé processing of dalp in our expar‘zding world of business.
- : PERFOR}}'ANCE OBJECTIVES ./ ' .
and ASSESSMENT MEASURES ‘ K .

/ n.(‘_, )

Differentiate between the various types, of inforrfidtion processing. ) -

" Writé a description of the dlfferegces arong Tour of the five basic methods of

r . +* information processing.

. ¢ s -s N
. . ’

. * ¢ v
o . .
B ‘ ‘ .
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Follow the flow _of information and work aetmtm /bugh a busihess corpomtxon, and relate it tp the
. functions of the data processmg department ) " .-
. - é - Y
" '*  Draw a diagram showing the relattonshxp between the computer departmem'of a
manufacturing corporation and-the flow of data through the corporation. Sho
- the flow lines into and ollt of the computer departmens. (Appendix A-1) T

.
.
o

- - - - .
.

3 - ,

Describe the five phases of p’roeessing data. = . - .

.
., .

2 i Gwen an unarranged list of natmes and descriptions, match the name of ca.d\
o "~ _ phase of prooesstng data to the description.”,

State the needs fo.r the change from manual to punched card processing of t‘iata

o~

" List and explam some msons for changmg from ual to punched card
processing of data> : . ‘ ’
) . R

r

_UNIT 1. BASIC CONCEPTS OF DATA PROCESSING

o The student should be able 1o idemﬂ and explain the ftmctions of the card punch machines.

- <L I
PERFORMANCE OBJECFIVES ’
. and ASSESSMENT MEASUﬁES ‘ e
" Describe the charactenstlcs of an 80—col,umn card and code data fields using the Hollenth code
s ) Code your name and address using an 80—column ¢ard. " °
Compare the differences between the 80- and %—column punched card. —_— .
Given an unarranged list of characteristics, align the charactensttcs under the
heading 80-column card or. 96-column card, ) “ .
List the:purpose and the differences between various qrd punch machines. ) ‘- ‘ < '

Given a written list of unique features of each card punch device, match these
' _ unique features with the machine model described.  ~

Wnte a statement ngmg the purpose of a card punch maehme

»

Pl
P

Give the purpose.and’ the differences between three card verifiers. . -

[}
-t
.

£

. Write the. purpose of the card verifier in rela’tton to the card punch machine.
| L
. ]

ldentlfy the purpose and the dtfferences between the three IBM card sorters. *

State the different sortmg spwds and uses of the IBM sorters. A .
’ ': %' -

Explam the purpose and the _;ob apphmttons for a card reproducer

~

. , e

v . State the purpbse of a card repraducer, and hst some of.ihe jobapplu:amns itcan
- . perfform. . . .

I3
-

-
.

-

B



N , s . R . . .

_ [ ~ . . . / . .
. Idcnm’y the five major uses of the gollator T, i .
- Fe ’ . ‘ . A
. State the purpose o(’ a collatoc, and list some of the job applications it can
. — ¥ . perfom . 4 ) - ' ot "
k 4 ) . * . 3 ) - ¥ . o~ ’ .o .
" Explain the purposes and the uses of ihe accoynting machine. . < M
- ‘ . - . ! * \
) 2 - Write a stafemem giving the purpose of an aceounting machine, and list ome of .,
y o - i the job apphcanons it can perform. . s . s .

- Desane zhe purpose and the positions of prmtlng used bry the card lnterpreter —

- . . | " ‘Writea siatement gmng the purpose of a card mterp:;eter, and list some of the job L A
. . ‘ apphcahons it  can perform,,\_,\ o N
i « . * o . . ‘iv * I i ’
[ 5 . . .. - NN
- -~ ¢ Culminating Activity: ) " ‘

' . . .
. ‘Matchalist of card punch m’achme names and numbers witha hst 'y
' - of the unique uses of each machine. ol

Al » - N

. . ..
> 1 .
L3 . “

UNIT 1. BASIC CONCEPTS OF DATA .PROCESSING.

The studemn fﬁ(ould be able 10 record da:a in punched code b ) operatmg the card punch machine. R
. - ¢« .,

e PERFORMANCE OBJECTIVES - ] : P -

. ) amd ASSESSMENT MEASURES ) : .

+ . .
Name. locate, and use alt*parts of the card punch machine to solve a variéty of problems.

- + s PERY

‘

" Using an illustration of the IBM 29 card punch label the machine parts by wrifing
‘gﬂme part name and by drawing a line to the1dcat10n of the part. (Appendix A-2)
1 l
Using an illustration, list the functional key to be depressed to move one card
- *from one station to another station as you assume the punching of columns l-67
wnhout program. cont;ol (Appendix A-3) Lt
-
Punch cards accordlng to & series of predefined insttuctions. (Appendix A-4)- -

]

!Rsugn‘ and punch a program cdfd. . ' ' . .o

v . ,

.- QeSIgn and punch program cards accordlng to the problem dlrecnons
- —_ (Appendlx A-5) ~ . g\ L

’

s L4
.
- . ! .

.

‘
. .

’ . b -t ’ .
.
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U{JXT I, BAS!C",CGNCEPTS OF DATA liROCESSING ‘_ o ' ) ‘ - Tl Tt
IR - L] i o P - .
The sludem should lfﬁ able to &lassify gala by operating lhe card sorter.

~ . - . -

PERFORMANCE.OBJECTIYES . L

md ASSESQMENT MEASURES - | L T
Name Locate, and use all parts of the card sorter;o s&ve a variet); of problems ' g |
-, . ' .‘ ' Usmg an illustration of-the card sL;ter, label tpe machine parts, and mdlcate the
: ~ “card feed path. (Appendtx «A-6)
— L . ; v’
- o T ldcntlfy the different sorting sp;eds and uses of the %BM scsrters
P R >3
Label a dlagram showmg the basxc principles of electricity as they apply to ail unit rec0'rd machmes, except
for-the card punch . - .. a
2R 7 I - .
\ Given a schematic, descnbe the basrc pnncnpl&s of electncn’y in »relatlon t.othe '
. sorter timing cycles. (Appendix A- 7) . A . -
\ _ =
’ Culminating Activity:. -, B » ' I
% - v
e Given a deck of punched cards, sort the cards first numerlcally . , .
~ and then alphaketically. : e .
)
Perform a card sorter selection prbblem using X code pullch and ]
multiple numeric code punches in one code coluinn.+ - . o o
. & P & . M '
- ! . 4
. UNIT 1. BASIC CONCEPTS.OF DATA PROCESSING - .
. £H T

A i = A,

The sludem should be able 1o recognize the hzstory lypes purposes, and Sunctions,of comﬁuter devices. - « A b

PERFORMANCE OBJECTIVES - ! ;. “» -
aﬁd\SSESSMENT MEASURES . o Lt T

- » . / :

N s

Recall the contrll[\lbns made to the historical development of computers, _ ‘ '

- Match alistof ealy computers and computer technoLogy to a list of i mventors or

contributors. [ . . o
’ M - x : * (K] . .
Describe the functions of each of the five parts of a computer system and follow the flow of data through the N .
computer. . .- ? : ) oYt .
L ‘ A . v :
v Sketch label, and explain the five computer components; ad show the flow of )
" data through the computer system. e . .oy . |
ldenttfy the cause and effect of the change from punched card to computer processrng CL el "5
. - - > .
. List the differences between the processmg of data by card pungh machinesang - - . . J
. by computers. - o . ER ) .
;‘:ladentify'four types of computers. : AN ., .
S - o . e ) ' /
St List several types of computers and describé their differences. L :
. - o b e
~ . 4 - - .

A
4

-

»
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s " A. Collectpon of source documents ™ - L
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) P _ . ot
. fé . C. Classifying an®# sorting . ' L ]
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_}" ©. D/ Calculating
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4 ' » - . s .

. V. Reasons for Studying Data Procéssing o ' . & ' ) , )

’ ,; .A. Changes in society - . e . - ’
.'-, . '
B. Changes in science - . .
’ _C. Changes in industry ~ * ' . ' .- .

5 V1. Need for thérige fsom Manual to Punched Card Data Processing

A Clerical worker shortage - K "
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’ D. Economy CL o . "
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VL. Pugched Card Data Processing : .o -Schnikg
v A The punched card e T '
. Physicai charactensucs A
- . a) e and shape of 80-column card (3% X 7%) O -
b) Rows and columns - 2
' c¢) Edges and face
d) . Identifying marks . . .
. e) Size and shape of 96-columh card -
< 2. Recording data in Hollerith cdde A .
3. 'Card field format
0 4. Card record~ ' - »
5. Card file v : ' '
6. Advantages and hmxtﬁuons of data in cards
B. The card punch machmc ! .
I. Description -
2. Purpose .
. 3. Differences between ! s
5 a) IBM 026 ’ - i .
- b) IBM 029° . V'
Q c) IBM 129 . ’ \
U7 d) IBM 5496 (96-column data recorder) . .
e) UNIVACQ 1710 , : }
- . C. The card verifier . SN )
: . Description R . 4
iy 2.° Purpose \ .
. 3. Differences between - > vt
a) IBM 056 . ) .
b) IBM 059 - -
) “¢) IBM 129 . .
; - ' k .- .
D. Card sorter ~ * o ¢
A - 1. *Deséription . - ¢ .
p 2. Purpose : ‘ . )
S "3 Diffefences between . -\ ¢ *
' "a) IBM082 . 7 “ e s i
. b) IBM 083" ' - T ]
c) IBM 084 e, e N
. .. b 34 Machine functions - | " S - . :
. : a)® Numeric o KR |
: \ ¢ - . b) Alphabetic ' e S
SLF M ) Selection w . ) .
wooe gl . .d) Blocksort® e e e . o

o
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UNIT 1. OUTLINE .,

"REFERENCE

E Card ’rep}oduoer‘

2.

_) 3.

& (

Description Y .
Purpose - * eoe _
Uses :

a)* Straight reproduce s

b) Offset reproduce

c) Gangpunch -

d} Intessperse gangpunch

Id

F- CO“ator * a . . - -~ 1Y ' . oo

- |

2

(‘ -

Description
Purpose

Uses

a) Séquence check *
b) Matchmg with selection -

c) Merging ~

d) Selection

e) Match and merge with seléctidn

4

G. Accothting machine (tabulator)

.Purposge

Description : . . /

Uses ) . S
a) Detail print (list) )
b) Group indicate =~ ST .
¢) .Group print T '

d) Group print and summary punch

H. Interpreter

.

£

I
2.

Description
Purpose

,:‘/31’535 | ‘

a) Straight interpret

L ' b) - Offset interpret | -
e, ¢) X &limination.or transfer-

- - d) Interpreting on upper or lowér line
€) Mu!uple printing . .
< . .. ’

- VHI. Gard Punch Machine Operation .

A. Card path - ) . -
N ‘ - :

B., Machine parts ' )

~ . >

(@]

7/

Wanoys; et al.
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s UNITL 4UTLINE - P N >+ REFERENCE " °
. . - ',‘ - — ‘ ~ . > i
. C. Cambination keyboard .. | . - ,.'\ S )
- . « % '. (\-P ~ %: - .’ v

Functicnal control-keys g‘ N ' JEREE T R 1 ' , .o
raeter keys ' - ) : N '
xtch’e - . e A-“'.-;', .

: R b,
' 2. D}xerand single
3. -Functional copo

v » i .- v : . . : (’_ s J i \
- «  D: Off- glstered wrdw i A . .
\ . A -~ 8 . , } 3. - . L _
. E. - Programt control umit - Y .__A .
- . e ; - , 7 : N
* 1. Prggram control level . -. . - — -
Qg i P /’ .

2. Program drum removal ang> msemon

"’/ ) @ P . .
" F. Erogram card design © L T " ; 1
‘ . - 'Y 3 '-‘- . . - -
. . l. Field- deﬁmuon /\ ) E“ - . 2 -
; 2. Start automatic skip . . * . 0 o .- .
, Y 3. . Stdrt automatic duplication P , = v P .
4. Alphabetic shift oo - ' . ) K
5. Start alphabetic duplication ' - >t : .
N 6. One level program — row 12-1 ~ - e ‘ 2o
' .7 .Two level program — row 12-1 and r(iw 4-1° ' - (, //
IX. Card Sorter Machine Operation " el 4 ’ d
) . . 2, %

o A. Card path - . S s S L
- . - , . . ‘ |
B Machme parts T :

. \
- C Tlmmg cvclés

! . D. Card alignmen}and haleing : ~’i -
i I. Check for wrd posmomng of corner cuts :
2. Align » L -
; ;g . . - ” . > .
. 3 s’ S s ' Pk . . .
4. Pan o . ) . co
5. Joggle - . T o . \ ' .
’ . 6 Realign . "6_§‘ o v . -
E. Removing card jams .
. - ~ . W R —
. . > ¢ . - R « -~ . . -« s
F. Replacing sort brush ¢ . e O .
] . . .
) =~ “ o . - n .
~ . G.. Check brush timing : ’ : . -
* .‘ _— — ~ Lt .;_:—' *. cLt
. ¢ “ -r I l’f‘ [ *
. - H. Uses. . . 1\ . %, " ~ t. :"?:a- ’ ¢
L - . . . . o - e i o | N y
PR * L» Numerical sort e ‘ - *e s e

2, Alphabetical sort . 1. =~ <

- [ . ‘e . . \ ;
3. Blogk sort . : o S , . '
v y : : « . v
4. C4rd selection . . ol A no 5 |
B , 2 . T
. ce e k9 . — e y .
. r g 7 ¢ . .
- . 16 ? . . } N
’ -«
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. / .. .‘7 { . . 1 ."
./ B. Digital . ' Coe |
Coe R : '3
- I General purpose L ) cooe
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. ' s .
C. Hybrid . ’ .
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v
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. " UNIT 2. COMPUTER CONCEPTS i

+ . Thisumtwll give the student a knowledge of a computer system, its internal means ofcoding data, its base
. \ numbehng system, and the concept of programming a computer system. The unit also presents the concept
, \ of the pro:’fming C)clc from the initial presentation of a problem through to its solutiorL :

I At the tompletion of the unit COMPLTER CONCEPTS the student should be able to. -
. . \ l .
* e ldentify forms of computer hardware devxc&s e
. ’\ . Descnbe dlfferem types' éf comp‘ﬁ'tcr software ' -
\ - . .

. -

. ®  Discuss the organization: methods of precessing, and hmitauons of a ;léta processing facility

“ N
t /‘ , - . B " i '
® Recogmize and apply numbering and coding systems used in computer operations

X B 4 :
®»  Translate a computer problem statement 1nto a graphic flowchart and follow the problem through
the programming cycle ,
. e ) - .
¢ Idenufy career opportunities in data processing . €

UNIT 2. COMPUTER CONCEPTS

o .

The student should be able 1o identify forms of computer hardware devices.

o A
. - PERFORMANCE OBJECTIVES SN
N i .and ASSESSMENT MEASURES _ ¢
. IR T 4 YA : ‘ ’
Classify computer hatdware devices as erther input. output, or both mnput and output. * )
‘ Given the names of 15 devices. indicate which ones are input only, autput ohly. or
. bdth input and output. ’ :
Recognize various Lechnology used in pnmar) storage devices. y )

Name arf briefly dcs-cnbc some of the types of mcmory used as pnmary stqrage
devices.

*

UNIT 2. COMPUTER CONCEPTS i .

" The student sha;dd be able 10 describe dgﬁe;em _fypes af campuzer soﬂuare

PERFORMAI\CE OBJECTIVES T SR
'S and ASSESSMENT MEASURES o ) C s

Explam the 3¢ of hnguagc n'ansla’tors. ’ . . ‘ € '
- . - Name the typcs of languagg transla{ors and describe their functpons. v

Idcnufy the charaplcnsncs of sc\cml common compiter programnupg languagcs’ - T ;

{ = . <

State the major charactcnsucs for the following programming languages. SPS.
RPG, COBOL, FORTBAN, ALC, PL; L

»




*

-

7

Explain thc rclatic;nship of lang’uagé’ trans'lators to prbg'ram ‘tanguages.

/.
- r

8 Describe the funcuon of 3 language translator as|i
progrgimmer’s Ianguage '

A

-

4

Distingutish between hardware and software,

" Drawadiagram showmg the rélationship between the
computcr system (Append ix B-1) -

UNIT 2. COMPUTER COI&CEP‘TS

1

>

'1ardwarc and softwareina
~—

o~

J‘

-9,

-

The student should be gble 10 dﬁcw.s the organization, methocis of proi‘essmg, and hmitations oj adaia ,

processing fac:hl‘s

-

L)

PERFORMANCE OBIEC‘!'IVES
arid ASSESSMENT MEASURES

Recognize the limitations of a’computer system.

- List some !imitations of a computer system.

Dtstmgmsh between the du’fercnt methods of* computcr promsmg and their application a§ apphed to

specific business needs.

. .
’

) each

organization.-
o

-

e

in-house

time sharing

‘ service bureaus

’ " batch processing

multiprogramsfiing

' - multiprocessing
) facilities management
(4

UNIT 2, COMPUTER CONCEPTS

The studen( should be gble 16 re&gm.e am] appl) w@odmg sysiems used m computer '

operations.

[y

-

PERFORMANCE OBJECTIVES
. m{d ASSESSMENT‘MEASURF,S

Pt

-

RV

List and explain the methods of processing data in an in-house data processing

Match descriptive statements to the following terms: -

«
.

State the types of data processing orgamzamns aud a wnique chara‘cristic o{\

P

L 4

3

i

‘2
3

-
i

A pp&) the concepts of computer anthmeuc to counting, calculating, and oonvcmng numbers in dxffcr;m

number bases, . . *

o 14

= Count from 0-32 in binary, octal, and hexadecimal,

’
a8
’




i o e
. , . . 3
¢ L 4 v . . L.
. P ¢ .

I, , . . « Gone R .
) , Perform calculations, by addmg and subtractmg in bmary, on’ ‘a series of
. arithmetic problems i . R e
) Perform number conversnon 1; thrée number bases~ ’ . - .
CE ‘ Perform computer Srithmetic qurz. (Appenétx B-2) ;1 ’ v
‘ :
- Code alphabetic and numeric information in several codmg systems - T . - A B
. . .

Show a comparison of codmg systems by codmg your name and address i m
. Hollgrith, BCD, EBCDIC, and ASCIL. . . .

/ , . o ,
*  UNIT 2. COMPUTER CONCEPTS - s X R 4‘
The student should be able tu lran.slate a computer problem stalemem into a graphic ﬂo wcharyand [ullun
lhe problem through the programming cycle. /
PERFORMANCE OBJECTIVES C 4‘ ' .;f :
’ and ASSESSMENT MEASURES : ¢ . /
) .
. i .. /
Recogmze the shape and pjirpose for each flowchart symbol R -//'
. Rl o )
) " nttfy wch standardized symbol on a flowchart template. -
llow the flow of data through a bt_tsin‘&ss oréanization and through it$ computer system.
) Draw a flowchart showing the flow of data through a business org'aniza.t}on.
’ " Given a problem statemept and a,predrawn flowchart, follow the ﬂowf::hart’
. through the proeessmg steps & arrive at a ﬁnal result. (Appendix B-3) /
&
/' List and é'Xp!am the mea )Jig of the steps in .the compq\ programming cycle. ) L
o ‘) List the steps in the praogramming dycle in their correct order fromth¥ ro‘;erpt of a
. prpb}em staternent to documentatidn of thc fimshed compute jab.
/ leen an unarranged list, arrange the steps in the program g cycle.
’ s C lassxfy and explam each 1tem that maka up/Qroblern documentation.
\/ - —
N B ‘ : "List in seqyential order the items that make up the d«%umentatron each
- - computer job.
UNIT 2. COMPUTER CONCE,PTS e .
i “The student should %e able 10 zdemrfy caregr opporthmes in data pracessmg
2 — . ‘. ) ~

PERFORMANCE OBJECTIVES . .
/ __and ASSESSMENT MEASURES ~ #. . (

i ,
* -

Name' the data processing’a‘i@reer.jobs from the lowest level job titles to the top Ievel. .

4
Outline the career opportunijties in data processing, showmg the various career
e o paths from a begmmng worker to the top lcve[posxtron (Appendtx B-4).




Relate the data processmg career opportumtles to thie education ?

.

-~

- -
z -

L[4

1 Select data, prowcsmg want ads from né

®

ining required

ers and look for the expenence

/ required and the salary offered.®, sl -
,
Wnte a description for, the major classkk ofi data prooessmg jobs, listing the
followufg xtems { 334 s, ]
- . — R R 4
entry skills required w8 s
J job' duties 3 o i
< salaty range - Lo .
future job outlook N "
advancement possibilities i s, .

types.and locations of industries wher

UNIT 2. OUTLINE

14

» gw;hm

jObS are av?ilahle ’

T

=
=
*ry
=
x
%
(@]
=y

k'Composition of a Computer System

A. Hardware

<

L ]

1.
a)
b)
)
d)
e)
f
g)

-

Card Teader
Magnetic tape
Magnetic disk
Magnetic drum -
Punched paper tape

C

L]

b

Magnetic ink character reader

Optical charactcr reader

.

-

=

J

Input devices and appropriate ﬂchﬁan symbols

-

s A

A

Marxer

B

h) ’rermuﬁm‘ _ p B . .
.- i)? Displa tion ) . . -
j) “Console typewriter . . ] s
k) Datacell - ' - _ ’ :
) Other
2. Central processing unit
a) Primary/main storage devices
(1) - Magnetic core memory-* .. . '
(2) Thin-filmfemory * .. . l
(3) Cryogenicmemory ) Y, ', )
{4) Photo-digital memory” - - .
5 ) (5) Electro-optical memory . r -, - - T
L b) Word length dfomputers - . “
: (1) Fixed . o )
(2) Variable "’\\ A ) T ) -
Control ‘ ] o N s
Arithmetic/logic unit ' ‘

- ¢)
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. UNIT 2. OUTLINE
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3. Output devices and apgrdpriate flowchart symbol.s'

a)
b)
c)
4)
.€)

b

g)
h)
i
)
k)
1)

rd punch
gnetic tape
agnetic disk .
Vagnetic drum
Punched paper tape
Line printer
Ferminal
Display station
Console typewriter C
Microfilm/ microfiche
Plotter )
Data eejl - -

s

7 f

oo

m) Audio response
* B. Software .-
I» Language trdnslators

a) Assemblers — low level
b) Compilers — high level

Programming lan

ges

a)
b)
c)
d)
. e)

! N )|

4

Symbolic Program System (SPS)
Report Program Generator (RPG)
Common Business Oriented (COBOL)
Formula Translation (FORTRAN) ,
Assembly (ALC) .

Programming Language 1 (PL/1)

g)

Other

’

"

“C. Peopleware — the data processing staff who do:.

¢
.

/1 . Problem/definition/ specifications
/,2. System analysis and design *©

‘3. Program developnfent — programming
Input data-preparation

4,
*5. Program loading — operations

I1. Limitations of a Computer System
A Inability to handle unprogrammed information

B.

a
]

1

-

-

L 3

p
-

.

a

-2

a

’

-

Inability to make decisions independently :
. OccasiGnal breakdown | | :

impracticality of use on nonrecurring or nonrepetitive calculations -

L]
L

REFERENCE-{ o IA
Schnake .
. - {
v
Marxer |
T
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UNIT /2 OUTLINE .REFERENCE
: — - - ==
HI. Computer Size — Capacity -
. . te - N -
¢ A Minjéompuger . - v
. B. Small computer .
C. Mediunf sizé computer . .
- * . ¢ - . i . ..
~ 2D? Large scale computer - <
IV. Processing Organizations ) o -
—~. A. In-house . ° -
» B. Time sharing ’ t T
. - * /
C. Service bureaus : ' .
D. Facilities nianagement . , . Miller -
V. Pr sing Methods \
., Al Bagch . - ) 5 )
- - - ’ * l
B. Multiprogramming - -0 - »
T - C i\ﬂultiprocessing
. V1™ Computer ‘Arithmetic . e Crawford
LY . - "
A. Place yalue concept of nimbering systems -
« . . * N .
1. Binary v ‘ ' ' ’
. 2. Octal : ’
3., Hexadecimal *
B. Adding and subtracting in binary .
] . = i ‘ - : -. v L AN
" C. Number conversion . . LT ‘L
¢ . - ’
1. Binaty N
V. a) Decimal to binary . -, . .
b) Binary to decimal . - . U
2. Octal ' , ‘ B !
~ , *a)-Decimal to be . : i e N
_b), Octal to decimal ' ' ; oo
" & Octal to binary . o
3. Hexadecimal g ' ’ ~: s I
' a) Decimal to hexadecinial ' .
b) Hexadecimal to decimal ,
. c¢) 'Hexadecimal to binary . —”:, % )
» ’ 18 24 - .
Lret -
= " —
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. UNIT 2. OUTLINE ; REFERENCE
VI Types.of Iriternal Storage Coding Systems -
"A. Review of Hollerith ' ' e '
/ "B. BCD R
* 'C. EBCDIC R .'
’ — . .o o ’ - S
D: ASCl \ . ’ .
VIIL Flc;wcharting. Concepts ' . Marxer
‘:3 ) A. System flowchart //\' — . ’ Schnake
o~ ", ’, - ~e .
‘ 17" Flow of data ﬁlro{lgh the organization -~ B Awad
2. FlWough the computer system - -
B. Program flowchart - N
- i
cision table “
, Detay problem flowchart - -
\ : ) .
) ', ’ The Progamm\mg Cycle ’ .
P - ’ \\\ . . - ;
/. A. Read ithe problerx}\§tatemént. 7 . §b AR
ay . . )
’ Orgarize: § .
o Input-card layofit o 7 * -
Oudtput-printef-spacing chart/carriage control tape .
. o~ . C. Develoy problem solution: '
R - L D/cci ion téQle - - ‘ 3 .
o Y Ejgwhart : ’
‘. e S ‘ . . , )
- K ' D. Explain holy the formal problem specification is developed. ~ .
\ ’ I Oralf wriltert problem statement )
: 2. Sample-inpufliaformation , i ) .
. 3. Sample outpu¥information -
T 4. Processing o be performed .
“.. 0 .. .5 Explanation\of application
" v . a) Logicfor\solution* ! .
v ... b) Equipmen
I [ o ¢ Compuiter Janguage ? : S
+ ' d) Source of test data .
. , 6. Job specification . - )
. . - 3 .
o E. Code the source progrym. )
. T 2135 ' oo\ ‘ ,
rd ‘f; >
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UNIT 2. OUYTLINE , ’ . REFEREN_CE
F. Punch: B ' . ) \ >, :
. 1. Source i)rogf‘am P ' "‘"y. . 4
2. Testdata - ‘ L ‘ o )
! 3. Job control language cards’ *  § " L
. a) Explain their function. . o o
o b)- Explam the order of JCL cards in the run deck. . i
G. Test the program: ? .
PRV . - [*4
L. an program list and desk eheck ) . s )
2. Compile. . ' )
H. Debug program diagnostic crro:rs. ’ )
1. Recompile’and run test data to test program logic. .
j . 30fganize the documentation: ‘ -
. I. Problem statement and specifications
2.« Decision table/flowchart —
S 3. Source document sample a y -

.

_ 4. Input format — tecord layout ol
5. Output format — printer-spacing chart/carriage control tape N

Wanous, et al.

Dictionary of
Occupational Titles

‘Dally newgpqpqrs

. i
- *&“ﬁ"

PO

Computer periodicals
L ks 'a“

-~

State of California

- 6 Compiled program listing {
Output result of test data - S
Operator-run ihstructions - W

X. Career Opportunmcs and Trammg in Data Processing
A. Data control .
R . : . T , . :i)
B. Data entry o . i
C. Tape librarian - ‘ .
* D. Card punch machine operator - o
E. Conmiputer operator - r L .
- he .- r . bd-
F. Programmer S ' ' e \ '
G. EDP system analyst -
H Syst;m analyst A\ ' - CsR
- . . = _ ’::“ﬁé
I. Manager/director ' t ‘
J.  Computer repair technician LT
K. Manufacturer software programmer
L. EBP systems design engineer _ v .
- - : 20 2

2

-
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RESOURCES FOR UNIT 2, COMPUTER CONCEPTS ) . e )
3 ,~_ s 4_ . , -
Teacher 'Refere es T ] T L
0 ‘ * r.. » ' o .
Etstem Busmess Teachers Association, Procgssmg Data mw&{vmessﬁﬁ‘ducanon, and Government
7 Somervtlle, N.J.: EBTA, 1972 ] L J

J

A .

Co Mtller, Boulton B. Computers A Users lntroduc?ton%dwmdswlle, 1. Baxnbndge, Inc., 1974.
%
Schnake, M. A. Data Processing Cancepts New York: McGraw~Htll Book Company, 1973.

State oTCallforma Employment Development Department. Career Guides for Entry Occupanon.s in Data .
Processmg Sacramentd, Cal. State of California Emploxment Development Department 1974,

- * <

. -"'I.'extbooks A ' S . 'y

© -

Awad, Elias M. Business Data Pfocessing. Englewood Cliffs, N.J: .P.rent,ice-Hall, Ipc., 1971

-

rawford, F R Introductionto Data Processing, 2nded! Engle\;«ood Cliffs, NJ.. Prentice-i{all Inc., 1973.

Int¥natjpnal Business Machines Corporatton‘ Imroducuon to IBM Data Processmg Systems.. White
lains, N.Y.: IBM, 1969 , s

. - = h]
——. Number sttems White Plains, N.Y..1BM, 1968. -t . ) h
¥
Marxer, Ellen Elements of ‘Data Processing. AIbany, N.Y.. Delmar Publishers by Litten Eduwtlonal )
Pubhshmg, Inc., 1971. . s

_hse N

Shglly Gary B and Cashman Thomas J. Introduction 1o FIo»chamng and Computer Programming
Logzc Fullerton, Cal.: Anaheim Publishing Company, 1972. ¢

Wanous E F: Wagner, Gerald E and Wanous S.J. Fundamemals of Data Processing. New Rochelle,
N Y.: South- Westem Pulglshmg Company, 1971.

’
H]

Supplementary . , ‘ . .

t'S Government Employment Service. Dictionary of Occupatzonal Ttles — 1974-75. Washxngton, D.C.
Govemment Printing Office, 1974. ) ¢

. ~ »
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UNIT 3. COMPUTER OPE'R'AnoNs e )47

‘e
s’ -::’“ -
.t

o

This unit is desngned to gafe the studcnt knewledge of the operatnon of a computcr and its }fardware i

including the card read 'punch, the line printer, the console panel, the console ty pewriter, the magnetic disk
drives, and magnetlc tdpe drives. Hands-on training will be provided.,

® .

At the completiorr of the unit COMPUTE’VOPERA"I}ONS I, the student should be able to:

L)

%' ¥

* Make operational the input and outpilt devices

- -

.* Explain the function of keys and indicators on the input and output devrc&s

) . Perform thc operational rcsponsnbllltm required with the use of thc card reader and printer
. ~e bR

L4

’ . Recognze and cx&)lam the use of different types of card neaders and printers
., Operatc disk drlves dnd perform prcventlvc mamtenancc . . %@ v
¢ Explain disk storagc concepts - s

o Operate tape drives and perform preventive mainteénance

1 Y

* - Explaip-tape storage concepts . ) ‘ $
® Recognize and explain the use of other external sterage devices » :

* Explain the concept of stored program..s and data files on external devices

UNIT 3. COMPUTER OPERATIONS 1

The studept should be able 10 make operational the input and ¢;utput devices. .
- ¢ -~ & %

. PERFORMANCE OBJECT’IVES

and ASSESSMENT MEASURES

Describe th?‘pr’ocedures required to.: “ : , .
ready the card reader/ punch L e\
ready th#3ine printer _ K i ™

ready the dlsk dnve ke .
Y( AN e . - L )
Perform the correct procedures to power on the system and to:

. A
. '-1
&

ready the card reader/ p

- . - ready the line printer . ° »} : .
. . ready the disk drive . = % . “
- respond to thc console typewriter messag&s R *®
* i
}I i t I
> 23, ’
L] -
-t ' . 28 . -
1 . ' s 4 ® .
A

$
.
i

.

.
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UNIT 3. COMPUTER OPERATIONS +~ . #» , — o
T ’ C P . N b . . L 4
L « The student .should be able 10 explain the function of keys and indicators on input and output devices.

- PERFORMANCE OBJECTIVES ‘ y ' : S ‘
. _and ASSESSMEEJ’MEASURES. .

o Descnbc the card rcad/ punch path C ' ‘f ’

' /; : Draw a schem'agc of thg card read/punch showing the card feed path.
Explain t‘he fu::ction of the card read7 punch iqdicato;'s. o 7 ’ ‘ “
Write the function ;_ the card rcac,i/ punch indicator lights and keys. ' -

.

R , K )
Explain and use the card read/punch operational keéys. -
) ~ Write or explam orally in detail the functlon of each operator control keyonthe |
» card read/ punch.
Explain the fﬁnction”of the indicators and operatit;nal keys on the line printer. '
\;Vri{e the function of the’line printer indicator lights and operational keys.
. . 4 : .
Define the functional operation of the parts of the line printer. o
Write or explain orally in detail the function of each light and manually Qpcrqted .
’ pan on the line printer. .
Operatc the line prin‘ber to change and align paper, using all pre-viously learned operating barts.
. s PPRReRie |
. ~ ‘ J - .
Mount the paper and carriage control tape on the line printer. - .
Explain the purpose of the indicators and operator i&e)s on the CPU console pdnel and con'sole typewriter.
L .
., Opcmtc the computer by using the CPU console panel and cons&typewmerto
N - power on and power off the computer.
. Explain the function of the disk drive indicatoru, and use Roperational keis. “or
4 t .
+ Identify and ¢xplain orally or in writing the funeuon of the disk dnve 1ndxc‘ators x"
and keys. - —
/ . ] : : . . )
‘/‘ UNIT 3. COMPUTER OPERATION.S I ’ ." e -
The studeni should be able 10 perform the vperational respun.stbzlules required with the card reader and .
printer. ) . A ¢
, e’ . - . s . ) _ .
. PERFORMANCE OBJECTIVES : )
and ASSESSMENT MEASURES 5 .
| Remove card jams from the card read/punch.
i .l . . . ) , . ! . ‘- A Y
’ Petform the correct procedures to remove a card jam in the card readfpunch. )
. R . 24 L -
7 ) - 29 ) . - '
A : - v
e E 24 L 4 ”r‘ il .v.t -
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N - . *

— . P‘ ' r
I'd

- : " Puncha w;mage control tape.from apredefined set of insfruetions. -

- B .
- L
. - - -
— . . ] ’ — - . P

. - ¢ Mount a wmage control tape on the line pnnter , ¢

ﬁ?ppl} the techmques to change and mflgn a dtﬁ'efent size form (paper) on the line pnnter

e . . Make machué‘adjustments to change and reahgn forms (paper) on the line
. ' . printer. . . T
¢ . . : 8 ; C s
) ‘Insert a ribbon on the line printer. ® . : T ‘
- Remove the old' nbbon,. and insert the.new ribbon on the line pnnter
4 ~ « ~ .
LMT 3. COWER OPERATIONS l i ' . -
s ’ ‘ .
The siudent should be able lv regognize and e,tplam the use of di ﬂ‘erenl 1 pes of card readers and printers.
PERFQRMANCE OBJECTIVES -~ . ° - v
and ASSESSMENT ﬁmsuaas _ : : B

Dtstmgmsh between bzush concepts and phataelectric concepts in punched card reading.

-

) - - Ng >~
é - . Describé.the’ major dtﬁ'erences between the two types df card reading devé
. ) ) .

L3

Explain the advantages and limitafgon; of different types of line printers.

! s,

’

Given a list of ﬁve types of printer devxc&m,dwcnbe one outstandmg feature of
‘ each. °, .
N e 7. - ? - - 1 1
. - P 4 . v Coa e

‘. UNIT 3. COMPUTER. OPERATIONS I | . c

The student should be able to opera;e disk drivés and perform pré\_zenlii'e maintenance. .

* PERFORMANCE OBJECTIVES ) , : . J
. ST ana A$ES§MENT M}ZAS’URF.?’ : A

< P
-

‘ ldentxfy the procedures to clcan and ma,mtatn the: dlsk pack. - * - ' .

] .
P * (S

Clean the disk’ pack cover and change &e dust filter from the bottom of a disk
pack ; . .
. i ) N _,f'., e
Identify the procedures to mount arid d?:mpunt, disk packs. o ..
¥ ’ E ’ T ! * *

¢ +  Mount a disk pack, and ready the disk“drive.
. . .
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UNIT 3. COMPUTER OPERATIONST . - - . . : o

The-student-should be able io éxplain disk storage concepts. \ - N - oo
- _ A ~~ ‘N

-

PERFORMANCE OBJECTIVES ” ' g . A
o and ASSESSMENT MEASUKES"‘ < o '
Describe the fungti? of the tommand verbs md. wnge'. and §eek. . ©
& 7 Given a list of verbs and a list of definitive statements, ma(c'h them.

<

Explain the physical organization of & disk file. ¢ - . .

+ Draw a schematic showmg the tracks, sectors, and ¢ylinder orgamzatmn ona
disk. - 4
Lo , ) . @
List'advantages of disk ﬁles over tapc files. ST
Draw a serie$ of tape recoids; compare them with corresponding disk rccords. .
{ and show the adV'antage of using disk records. ,
e - 3 -
Recognize the characteristics of different.types of disk dcvnees.~ * - M

' Describe the differences between various types of disk devices.
' \
. §ulminzti'ng;_Activity: ‘ ] -
, .
' ' - . Given a list of words and definitions, match the words with the -
definition. (Appendix C-1) °

P

UNIT 3. COMPUTER OPERATIONS 1 - . . ‘ . 4

The student should be able to oper:ate lape drives find perform preventive maintenance.
C . . ‘ L
PERFORMANCE OBJECTIVES L . ‘ had
K and ASSESSMENT MEASURES

» . -

Explam the funcuon of the tape drive mdxmtors and kcys : S

e \>Match the dcscnpnon with 'the name of the various mdmtor lights and keys on ‘
8 the magneuc tapc drive: )

>

o

Explain the procedures to clean tape drives.

-

o Perform the. clmnihg routine on.a tape dfive. ‘

-
P

Exp!am the prowdum to mount and dcmoum tapes. °
”~ 7, L~ E . ~

Pcrform the neocssary steps iUnoimt a tape and mldy the tap: drive.

’
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UNIT 3. COMPUTER OPERATIONS [ B 2 T .
* The student should bé able 10 explain tape storage conc‘;'pts.
PERFORMAI\CE OBJECTIVES_~ ° cve A -
N . and ASSESSMENT MEASUREB )
< ldentify data representations as they appmr A:))nagmmc tape. -
¢ . . .
. C
‘ k‘ Draw an illustratiofl to sh6w numeric and alphabetic charactersona 7-and a 9-
3 track magnetic tape. . - -
. , ‘. J . B
List advanta‘ and limitations of tape files over card files. © . .
) Given a“ard layout and a problem involving a series of 500 cards, indicate the
, : amount of space that would be required to store the 500 records of information
on a tape file. <,
R ‘2 , ’ - \/ .
. Rccognize the dxsiinc‘t‘iyc charactenistics of different typeqd of tapc deviges. ™ . .

< € . he
.

Maitch the descriptive statements of advantages and limitations wath the different
. magnetic tapc dcvxw {Appendix ?-2)

-

UNIT 3, qomrrmppzmno&sr B

. .

The student shoald be able 1v recognize and explain tke<use of other external storage dewcfs(
) o

PERFORMA\CE OBJECTIVES N ‘

and ASSESSMENT MEASURES

Explain the characteristics.and use of magnetic dmm storage.

A

— N <
.
-

T . Draw ad;agram shcwmg the physical charactcmucs of a magn'bc drum.
-\ \ ) <

" Explain the charagjenstics and use of a. d&ta ccll

' Draw a diagram showing the’physical characteristics ‘of a dalf cell

.7 , . ‘_ ’
oL - ,

Culminating Activity: - . . y
. Given a list of statements, fill in the blank that completes the )
. - statement. (Appgndix C-3) .
v\ , . )
' " / ) - - )

-

. . r . -
f‘.‘ &
- 7 " . 1
“ -;@9?‘. . : . * PR
’ . J‘ . . 2_7_— *
N . ~
) 7. . H . .
d { » ‘;‘ < _ gg,— * .
) )'f" ‘ 32 . ’ ‘
[ - L ]
, . - . = - <, - . [4
. _ N
\ " . . ] . .

<

“
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UNIT 3. COMPUTER OPERATIONS | : s

The student %lwuld be able to 'expla%zcepr of stored programs apd data files on external devices.

PERFORMANC

L 4

¢

BJECTIVES

and ASSESSMENT MEASURES -

‘

+

=

..

Explain the diffetence between manufacturer-supplied and user-written progiams.

‘ =
- C

‘Match a'list of nfanufacturer and’ user-written |_programs E‘ a descriptive

statemcnt. (Appendix C-4)

“

-

-

~

—

-

»

Fxplain the organization and operauon of the Svstcm Rsidcncc on a direct access storage disk device.

N -~
_ . -
-~ *
- ‘- P
4
Teacher's Notes: . /.
L d
-7 <
v 7
¥ . \ ’
3 - ~»
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—
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M . . . . .
- - -, }
* . ’ . . ‘
:3.; = . 28 ¢ . .
f . ¢ . &
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-

Draw a schcmatx:‘showmg the relationship between the Disk Ressdence Sy stem
Pack and the Operating System as stored in the CPUL
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UNIT 3. OUTLINE

c 5 ’ " REFERENCE

!{' ’ . i . - ¢ v-/\ ;‘, H o
. . 1. Review v .

(- A. Al forms of input devices - | Awad - )

) Y . ‘
B. All farms of output devices . K .
L o«
. - C. CPU | v ; , —~
‘ *1. Divisions of CPU ’ ST

2. Concepts of stored memory

-

1. €ycle One Content
v . % . Py
. A. Card reader, punch
1. Control keys and ind'imtors_(
a) Power .
b) Start
¢) Rea

2. Card han

ing review
(:'
Line pnnter

1.

Ready printer.

a) Close print-unit gate,
b) Mount and restore carriage control tape.
Control keys and indicators
a) Power

b) Start

c). Pnnt réady

Al

2
C

CPU’console panel

t -,

" How to enable the system — disk power ON and‘ disk light ON

+r

-’

/\/

Console typewriter ¢

»

N

¢ "

How to interact to mc;saée(s) on the console typewriter
DisK drive '

4

Disk mounted, powered ON and disk light ON
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UNIT 3. DUTLH}E

REFERENCE
Y

« 1. Cycle Two Content .

- s . .

A. Card reader/ puhch

. Card path — name and function of each part thet&rd passes ~

2. Function of each control panel indicator light and key

a) Endof file s+ ¢ -

b) “Validity check )
] ¢} Read check

d) Feed stop b

€) Stacker 0
* ) Fuose

.8 Transport )

h) Punch check

i) Chip box '

j) Stop key o -
k) End of 2 key

"» How to respond knnd:cators and stop condmons a)-k) above

B~ Line printer

. L

Name and function of each manually opcrated part .

- 2. Function of each control panel indicator light and kcy

End of.form
b) Form check
Print check .
d) Sync check ,
Single cycle key b
f) Carriage space key
g) Cover lower key .
~ Check reset key .
Stop key - \
Fovcr raise key
k) Carriage restore key
+ 1) Carriage stop key
. 3. Form insertion #hd alignment -
4. Operation of eich manually controlled part
5. Respond to mch possible print stop cofidition
- —_— . i ’ #
C. CPU cdhsole panel

¢

b=
~—

Powgr ON and OFF procedures .

[

D. Console,typewriter

Purpose and operatidn of keys and .switcf;& >
E. Disk drive
1. Name and function of operating parts-

2. Name and function of indicator lights and keys
3. How to respond to stop conditions

{
: 0V
\) | I . §3.5:

'

.

N
p

P

Advanceq Systems, Inc.

4

Fuori, et al..):




UNIT 3. OUTLINE ¢ ) ' S

IV. Cycle Three Content ~ ’ R

\ A Batch processing procedure

y . M
{

B. Card read/ punch : : “

Qe

’ L Removmg card jams “ .
2. Restart procedures

e

C. Line printer‘ . '

L4

V. Cycle FourContent ' , . l 4. .
A. Card read/ pupch . o
\ <
«1.  Different types of card readers
- a) Brush VS photeelectric reading . .
b) Serial VS parallel reading o

B. Line printers
- [}
I. Speed, advantages, and. dlsadvantages for dlfferent typ&s
- impact printers R

S

a) Print wheel 4 o

. b) Wire matnx -
« ¢) Ball (c8nsole typewriter)

d) Chain . -
. ¢) Drum “ .
. 2. Nonimpact printers , v
¢ . | 3]
V1. Cycle Five Content v - -
A. Disk operating and handling procedures c
I. Cleaning , ¢ )

Y 2. Mounting

3. Demounting

i 5

of

¢ 4~ External labels * . o
o Vel e
B. Magnetic disk medium &

1. Character r'ei:rmntation Y oA

» 2. Functions : 7
.7 " a) Read R "

b} Write : . .
ry ) v L e
/ /Fmrch ) ¢ e 7 N

4
REFERENCE

‘Fuo;i, et al.

PEEY

1

Fuori, et al.

Advanced Systems, Inc.




NIT 3. OUTLINE . *

i

VIIL. Cycle Six Content N . -

[#RY

3. Disk files - R S
- a) Advantages of disk files over'tape files _ -
b) Limitations ’
' 4. ' Disk organization . - -
a)y Tracks a : .
.~ "b) Cylinders-
¢) Sectors
5. File organization
" a) Sequential -
b) Indexed sequential - .
c) Randop access ° L .
6. Characteristics of different types of magnetic disk devices
a) Removable VS nonremavable disk packs
b) Single VS muiltilevel disk packs
c) Storage capacity °
d) " Speed

*

L]

»>

i

A. Magnefic tape drive .
.. Name 4nd function of each tape drive operative part
2. Function of each indicator lighy and key
3. Types of magnetic tape drives

a) ‘Operating differences .
b) Advantages and disadvantages

* 4. Tape drive operation and handling procedures
a) Cleaning

b) Mcunting .
~ ¢) Demounting .
\ d) External labels . .
B. Magnetic tape ~
. Character representation ’
2. - Tape files {

a) Advantages of tape files over card fife>
b) Limitations

~ 3. Type organization

a) Blocking Taetor .
b) Density * !
c) Header labels - . ~ N
°d) Trailer labels ™ -
4. " Storage capacity ] .
5. Reflective indicators
6. File protection .,
7

magnetic tape devices .

a) Manual loading e _

b) " Self-loading * | )

o Fanecartridg®’ | " s

Speeds, advantages, and disadvanta{ges Wt}'pﬁ of

Y
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* UNIT 3, OUTLINE ‘ - : oo REFERENCE . 4
RS \‘ “VHL. Other Storage Devices ’ ; *Fuori, et al.
. ) /‘\.'Me’llgpetic drum ' )__// b ) > . L ) .
. B Daagl N\ , ‘
-, C. Microforms o ’ t‘

& }

[. Microfilm

2. Microfiche T
»

IX. Central-Processing Unit and Auxiljary Storage

A. Types of stored programs
. Manufacturer.supplied
b) Supervisor program

c) Utility programs
d) Library programs

-

P
.

‘B. §‘Y SRES (System: Residence) \>

-

a) Compiler, assemblers, translators . .

-

2. User written application programs ,

1. 1PL (Initial Progrdm Load)

2. Supervisor
3. Job centrol

-

C. Auxiliary siorage

Fool Dis'k pack
* ‘ 2. ~Drum -
3. Tape
" D. Relate CPU to SYSRES
. ¥
Id '\ ‘ 13
N e d .
" 4
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L » ¢ UNIT 4. COMPUTER OPERATJONS n- . . P
i - / : ' - 9y .

‘This unit i$ designed to give the student an understandingof the internal operation of the central processing

unit. The student will interact with the computer by means of a copsole typewriter and panel controls in a

batch processing environment. Concepts involving teleprocessing, operating systems, secunby measures,

and- system updating will be presented.

+

At the completron of the unit on COMPUTER OPERATIONS II the student shou{:e able to. ‘

‘e Explain and use the central processing ‘control panel - N

. 4

* Use thebeonsole keyboatd as an interacting device with the central processor

~

® Describe storage concepts and the flow .of data into and from the central processor
- ~ 4 .

® Follow a prescribed schedule, and document'th,‘é'?ctjvities of the-computer system

-
- ,

N - ¥
® Operate the computer in a batch processing environment

& Operate the computer in a multiprogramming environment

H .
® Explain the use of the computer.in a telecommunications environment

- -

® Describe the operating system organization_

o Use security"gxeasures and backup procedures

vy e : ' . . s
» -

. UNIT 4. COMPUTER OPERATIONS II T § oo e

The student should bé able 1o explain and use the central processing control panel.

! (8
. PERFORMANCE OBJECTIVES ) . .

“and ASSESSMENT MEASURES ~ : -

TS

Explain the meaning and function of the various sections of the operator control panel.

’

. Given a CPU console diagram, label the three major areas. , .

»
» 3y -

Explain the function of the operator dials, keys, lights, and sthches\on the operator mterventlon sectiop of

the CPU console . B R
Given a console dtagram, indicate dtal settmgs necessary to agtivate the mrd o
; reader. - , \ ‘ -
Explain the meaning and fhnctiop of the eustornen engineer section. 4 ' ’ ¢

.

. Given a diagram of the custom®r engineer section of the CPU console, Iabel the
c four sthches and their settings. N ) .
et C’/ ’\ Ll B

Identify and explain the function of the two meters on the CPU* console.

) -
R - ~ ~

~
N - C LT -
. .
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S - e w oo
‘Display and read internally stored dawa. . SR T - .
g < ’ vaen a CPU oons%le panel dmgram, interpret the meaning of a series of exerclses
. ;,. [ " depxcung the statu&_QUhe CPU. (Appendix D-1) - ' - .
LS A . .
UMIT 4. COMPUTER OPERATIONS II : ; - )

»
¢ - et .

’I.'he stident should be able'to use the console keyboard as an interacting d&l/ice with the central processor.

-
e - .

%

,

PERFORMANCE OBJECTIVES® » ~ ’ : : T
o and ASSESSM-ENT.MEASURES ~
A ] - "~ .-
Explam the purpose of nndlcators and keys. .
4 .
et vaen a dlagram of the keyboard, label the command keys and indicators and *
- explain their function. , .
R . a { . . v,
ldentxfy the steps j0 per‘!;rm the SYSTEM GENERATION (power ON procedum) : ) .
- Perform an INITIAL PROGRAM LOAD on a computer system or list the B
« _ seque;mal steps involved. (Appendlx D2) - _
: -~
* List and thterpret the most frequently used system-to—operator messages )
. . - . 74
vaen frequentl‘y/tsed system~to-opgrator messages, interpret their meanings. Ll
. ’ . - 0y ' ‘ |
L}st and desctibe the operator response to the frequently use& system messages. N >
‘ - S ~ T
-, Given frequéntly. used system-to-operator messages, select 1he appropnate. v
: ) operator responses > . : N '
UNIT 4. COMPUTER OPERATIONS Il _ _ [}, L ‘
[ . - ‘' -
The Student should be dble 1o escribe slorage ,concepls and the flow of data into and from the cent?al .
processor. . ) - —
~ . . . ‘ . .
PERFORMANCE OBJECTIVES - - = . \
and:ASSESSMENT MEASURES “;g-, . o . .
|, . ’ - . . : [
Explain the use-of multiplexor arid selector channels -7 vl “ ,
. ¢ " Given a computer system dlagram,, label the mam~ parts of Ihe computer, "
) channels and [/O devices. (Appendxx D‘3} _ -
~"_ 4 4
e,
Translate’ the °°di§ for storing, data. . - 7 - .
f ‘ ’, . . e e ’ v
: - Given 4 series of exercises iny vmg data codq, convert the code io lillve i
- appropriate response. 7 Sl -~ PR : L
'- /\ ‘ . » v v - . . - -
Explam the t?sfe of reglsters to manipulate data, perform mlculahons, and malse companson tesls .. -
< t BB Llst and explain the three types of opcratlons that occur vnthum gencral purpose ’
) . regnster , : . > ; -
- . Co. ; / N - \\" . v ' LY S
. T 36 g - ; .
A . LI = ‘ = ;L.\\
e R N
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Explam the use of reglsters lgy the processing supervxsor to mamtam address lo_guons

Given baSe and dlsplacernent forseveral f’ elds, determine th%qcﬁve address for
° each.

»  Listjand describe the various CPU program states. ) - . ! ' /\ e

¢ : »

vaen a diagram, label- the, progxam s?ates (Appendxx D-4)

X 4 Tdentify system mterrupts and recognize the cause of each mlterrupt. L '
! ¢ . . .

3 . 4 I3
Given a series. of system Interrupts, match the class of interrupt to its cause.

Recognize the meaning and use of the program status wo‘rds’(PSW).

~ . 3 = ~ =

, O " Write the names of the program status words (PSW) and their usage.

] . .

. Recognize the meaning and use of the channel status words (CSW) ) . L )
-4 a S Explam t)le usé of the channel status words (CSiiiligs they relate to the total
T k/ “ - computer system. A 3 g .
’ ) - . B ﬁ» — .
UMT 4. COMPUTER OPERATIONS Il . : v

i A ]
.

Thf student should be able 10 follow a pres«.nbed schedyle, and document the @ uvines of the computer
smem ﬁ' ) N . y

PERFORMANCE OBJECTIVES _ .
and ASSESSMENT MEASURES

'L%e computer rbom checklist and supplles list to prepare for the day's operations.

R

Gwen a wmeter room checklxst perform the tasks mdlwted 4Append1x D-S)
" Follow the activities on the daxly run scheédule and system run sheets. ° )

Given a serieé of jobs and a starting time, cémplete a dajly schedule sheet.

" Analyze the system-generated logs,

4

e Given a r'r;f:uter usage log, determine low and high points of computer usage.
4 & -
. . ¢ . . T ‘
Document each job. ) ; ' . ;

‘) Gather all data generatcd by the system which pertains to each job and forward it
to.the control. department. (Appendix D-6) .

.
. z . - .




UNIT 4. COMPUTER OPERATIONS Il - . , o
) . - . > . . . - q
The student should be able to operate the computer-in a batch processing environment. o
PERForyaANCE OBJECTIVES o /.
and ASSESSMENT MEASURES - .

-

. < . \ . .~ 1

v »
Explain the procedure for settingup a job for batch processing.

12

. *+ “Given a job run sheet, set up and run the job on the computer.

Explain the proper placement of job control ¢ards in a batch prodessing environmcnt.

-~ .

-

Givena job task and a list of control oards, arrange thecardsin proper sequence

[ —

ld?:ntit") diagnostic messages from the system and select an appropnate response. R
4 r

Given a segies of diagnostic messages from the system and a list of responses. t
match them. (Appendix D-7)

Y
Al

UNIT 4. COMPUTER OPERATIONS 11

-

The student shvuld be able tj operate the computer in a multiprogramming environment. ’ - -t
PERFORMANCE OBJECTIVES ‘ ‘ . o #
. " and ASSESSMENT MEASURES . . )

. . .

Dlstirrgtrish between batch mode and single program initiation(SPl) mode.
) Given a diagram, show the relative location of the system control programs and
the partitions.

State the limitation.:location, and priority of partitions in storage allocation.

Given a diagram label, indicate priority of t rtitions and state the amount of

storage required. 2~

Compare the processing of programs in batch mode and si'ngIe program initiation (SP1) mode)
Given a series of jobs, choose the method of processing (batch or SPI), and
indicate the reasons for the choice.

I

t'se standard procedures to estabhsh partmons, asslgn peripheral atldresses, and reactto other nwds of the
system ‘

Given a series of exercises, select the proper operator responses fiecessary to
(O compile the exercises.

-~ A S v

/‘
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i 5'7_19 smdeni should be able-10 describe the operating system organization.
erariig 3

¢ ¢ -
LT
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o s . .
UNIT 4. COMPUTER OPERATIONS.HI . . - , .
The student should be able to explain.the use of the computer inl @ telecommunications environmeni.

PERFORMANCE OBJECTIVES e K :
d and ASSESSMENT MEASURES Cae r

Describe the ma"iulemenls of a"teleéommt_mimtions system. -
A~ cw “ - . A z Y .

~ * " List the main- elements of a telecommummnons system. . '_ 7
Recogmz&"&d”ferent types of data transmittal devices. = - ‘ P

¢ .
»

" Givena dxagmm of terminal devicesina telecommummtmns env:ronmem label

the devices. 4 t
/ ¢ - ’ a - h b

List the advantages and Iimitations of a télecommuni&nions system.

N ’ List and explain ﬁve advantagcs and three limitations of a telecommuntmtlons -
system. . ¥

Explain the concepts of multiprogramming and multiprogessing with respect to telecommunications. o
' .- .

" Draw a schematic of a telecommunications system, showing both multiprogram-,
ming and, multlprocess}ngos&bmuas (Appendix D-8)
AN R
UNIT 4. COMPLTER OPERATIONS bl e ‘?' .

- . &

-

.
.

PERFORMANCE OBJECTIVES R .,
< ! .and ASSESSMENT ME?SURES v - :
Explam the major orgamzatlon of a disk Opcram}g sttem - 7 ) ‘
' !

i LlSl the types of progfiams 'hat,are sfored on a dxsk operating system,

M . -~

Describe-the t)tpes of control programs t‘ ed on the system residence (SYSRES).
g ;(

yist the types aff {,prc')grams that are stored on the system residence
(SYSRES) -, & P . 7 . ’
L 4 ’ - B
Descnbe the processing programs that are §tor,ed on the SYSRES. _§ . 1

*

p o \ Llsl the types of processing programs that are stored on'the SYSRES. . -

Explain the functlon of libraries. em. ~,: . 1 . ’ I e ) .

M GiVB;l ;lisbof ﬁbrary p?(;grz;ms e:;plain the function of ,cqch._f : ‘
Explalh the prociﬂure forastonngp;ser-wntten p;-ograrns and data f‘ les. )
Des:nbc the j pro’w55 used.m'stonng a uscr-wnttcn | program in the pnvatc hbrary
On 3. x;::mhuc, draw and label the sectl.ons ofa systcm rmdencqand tndmte the
main purpose of each §9¢t10n (AppendixD9) " - .

. . . = o
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UNIT 4. COMPUTER°OPERATIONS I ; S )

-

The student should be able 10 )ue security measures and vackup procedures.

PERFORMANC} OBJECTIVES B L
4 and ASSE&SMENT MEASURES ~
: »
- StateTie’procedures dfor mamtammg personnel security. #
v N 7%‘3; ).

center . >

-
- )

Identify the factors that are needed to make a computer faciﬁty physically secure.

—~ .

" Describe some, ways for provrdmg adequate physuzl secunty ina “computer

center.
e -

Identify the methods of data security in a computer environment. v

List some of the procedures for mamtammg personnel sccumy,m a computer

I

" b - Al - -
List several methods for improving data security in a computer center.

Describe the use of )Jtility programis te produce system and data backup files.
) y

-

-

Givena utilify program, copy the SYSRES ona new disk pack (or tape, or cards).

Explore the essential elements of formal.contracts and mutual agreements as they pertain to system failure.

. >
*

List seveml.acivantég;s of mutual agreements.
. 'Explain the job tasks necessary to prepare backup data files

< ’ List the sequential steps to produce data backup files.

UNIT 4. OL'TLINE )

REFERENCE
L CPU Console fanel , . - Fuori, et al.
i A. Operator control panel -
1. Determine ancf control distribution of power.’ ' ;
2. eck status of the computer system (system status)
3. Communicate with the computer. -
a) Enter data.
b) VEnter device numbers.
- 4. Meaning, function, and operation of:
a) Emergency pull switch and use meters )
b) Push button keys . ) . )
¢) Display lights . ) ’ — -
.7 d) Rotary switches

B* Operatot intervention, section -
’ 3 ’l Meariing, functxon, and opcratmn of thcdata andaddressentry
switches -
2. Meaning, function, and operation of the pushbuttons

Lo N

) ,-"

Lo .45

I
¢
.
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- UNIT 4. ‘OUTLINE 7

A ]

(4

REFERENCE

—_—

[]

‘. C. Customer engineer section
£ B ]

. D. Display and storage registers ]
1. , Main storage data register display .

2. Main storage address register display

3. Interpret register display (lights) .__ .

1I. Console Keybqarr{

‘/7

A. Purpose and fungction of

] 1. Kéyboard and switches .
= 2. Keys and indicator lights

B. Operating procedures -

1. Supply power to thejgugtem. -~
2. Ready the card reader. )
. 3. Ready the disk drive:
. f 4. Ready the printer. . -
5. Ready the tape drive. !
6. Ready the console keyboard.
7.g Initial program load. ’

C. Console communication

= 1. Console commands used by the operator
2. . Operator reaction to console messages and codes
a) Program diagnostic messages
b) Equipment diagnostic messages

¢) Use of operators’ system manuals (for the system in use) _

—

I1l. Central Processing Unit Logic Flow -

A. Device control unit ‘ -

B. Standard interface
“\

C. Channels -

1. Byte mode uansmiss?on —-—'sc_:lector ¢hannel
2. Burst mode transmission — multiplexor channel

D. Main storage

1. Control section — operating system

a) Function

b) Types
(1) BOS — Basic o
(2) TOS — Tape e
(3) DOS ~ Disk
(4)_%@ ‘ 41

- - ‘

5
S

IBM

IBM ¢
_ Fuori, et al,
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UNIT 4.

OUTLINE

A Y

2. Arithmetic lggic unit .
a) Fixed point operations
b) Variable point operations )
c)_ Floating point operations .
3. Storage concepts
a) Halif word . , T
b) Full word '

. S

d)

e)

c'@ -

Double word
Data codes in core

’

(1) Extended binary coded decimal interchange code

(EBCDIC)
(2) Hexadecimal
(3) Zoned decimal

(4) Packed decimal

Registers
(1) Base
(2) General
(3) Index

~

E. CPU program status
|

- 1. Program states
a) Stopped-operating
b) Running-waiting
c) Supervisor-problem
d) Mérked-interruptible
2. Classes of interrupts

a) I.O

b) External

c) Program check

d) Machine check

e) Supervisor call
3. Program status word

a) Current PSW - .. -
: b) New PSW
* c) Old PSW
4. Channefstatus

a) Channel command word

b) Channel status word

*

IV. The Operator and the Job Stream

7’

A, Initializing the system

— f N 4
. 1. Computer room checklist
2. IPL log '

~~3. Supplies list

—_—

G

.ot

IBM

L)
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- 4. Responding to diagnqstic messages

‘\‘—-/. b) * P romm

UNIT 4. OUTLINE ~ _

' & REFERENCE
- / Bt
“B. Scheduling jobs — 1/O control group (I4CG) . ot
1. Daily-run job schedules . ‘ !
a) Off-line peripherals s
b) Clerical and special , - : .
. c) Systemrun
2. Job transmittal sllp {work route sheet) .
C. Documenting the system activities N
1. Computer usage log
. 2. Emor message log ) .
3. \Tape-disk history log ~ - y '
) . -
D. Documenting the results of computer processing
1. External disk and tape labels - B
2 Completed output  *
a) Printed output
b) Card output .
c) New updated disks tapes ) . -
V. Operating in a Batch Environment -

- A. Job run set up N =

I. Computer room checklist
2. Operator and job stream

B. Operator activities
I.  Placement of JCL. source, and data cards'i in run deck v
2. “Recovery from invalid data ~
3. Detectmg a continuous program loop

a) Sys
5.. Cancelling 6perations

‘ig_z‘ a) Cancelling a dump
. b) Cancel and reinitialize

VI. Opetdtingin a Multiprogramming Environment

-+ A. Review the control program functions

’

1. Task managcmcnt (IPL) ,

.
aw - - L2

.
.o .
.
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UNIT % OUTLINE’

~

REFERENCE

B. Storage allomlgns -

-
1. Single partition
2. Multiprogramming
a) Backgroun _ -
b) Fopeground . .o _°

C. Mul(iprogiamm’mg wpabigm /

I. Runningin batch mode and/ or single progmm lnxttatlon (SPI)
® 2 Panition allocatien

L

3. Partition priorities : Y
= D. Operator (attention routine) commands i ‘.
?
START : _
ALLOC .
ASSGN }
CANCEL
STOP .
READ -
LISTIO
MAP

s

PNO AW

VIL Telecommunicatior;s (T cleprocessiné, Time Sharing) _
A. Elements of telecommunicating :;ystcm Y

I/ Tdrmijpals (17O devices) - - .
Lipes of communication - .
Controls ~ ) . -
‘4. Computer hardware

- -

-B. Types of telecommunications terminals 7/

Punched paper tape
Punched cards .
-Magnetic tape..
Keyboard 7
- Computer - . .
Display station (CRT)
Analog computer- .
Audio response unit (output) .

Y.
PRSPV S

Fuori, et al.
IBM

Miller
Awad
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. REFERENCE

. ¢ \\'
' UNIT4. OUTLINE =~ ’ ) -
. . C. Types of‘data transmission lines
/ . 1. Telephone
2, Microwave ] .
3. Cable . ,, .
D. Concepts of operation
1. Mulﬁprogm@ing .
$_ AMultiprocessing
VL Ope;raiing System Concepts >~
I . - 4 .
A. Disk system residence organization
I. Control programs
a) Supervisor J
b) Job control
¢y IPL
2. Processing programs
. a) Language translators
- b) Service programs -
. \ (1) Sort merge
) (2) Utility programs-
¢) Linkage editor
3. Libraries ' /
— a) Function -~ ] '
b) Types
- (1) Core image A .
(2) System linkage .
- - {3) Relocatable
- (4} Program (private)
. B. User application programs
1. Payroll T~
2. Inventory )
3. Other ‘
C. Updating the operating system i
<7 e e ~
’ . Updating existing system ’ -
2. Generating a new system
p) ' - L4
- . 45
v'r. s A - 50
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UNIT 4. OUTLINE-. . - i .

, REFERENCE _

IX. Security Meaguress . . '

- R . -

A. Personnel security C . « .

1. Screening for selection of employees
2. Screening of visitors to computer area
e 3. Authorized pcrs)dnnel in computer area

- 4. Separation of responsxbxlmcs in the area of
- a) 'Data control
b) Systems analysis
¢} Programming .
d) Data entry ‘e /
¢) Computer operanons .

. B. Computer center and equipment security
Computer center location
* Change from glass-enclosed showcase to fortress-like structures
Use of lead installed walls-to prevent electronic esplonage
Identification to enter computer rogm .
a) Photograph of employee
b) Magnetic encoded strips
ya . ¢) Keycipher lock ~
d) Double locked entry and exit with second person present
5. Fire detection systems, safeguards, éxd emergency procedures
6. Location of data.control area | N
7. Electrical pawer T -

bl o8 M

-~

C. Data files sec’urity

Signout of data files
" Use of internal codes on tape and disk files
Use of keyword and password to access on-line data files
Catalogs of eligible users
Scrambled data fields
Sécurity over making changes to files
Use of a datacoder
. . N . }
X. Operational Backup Procedures

N LA N -

T owr

A. Purpose *

B. Methods

IBM 71 )

e

»

¥~
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RESOURCES FOR UNIT 4. COMPUTER OPERATIONS II T
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, cotrect order. (Appendix E-1) —/\

" ~Recognize the purpose and the parts of a card layout.

e
0

*UNIT §. lNTRODUCTlON 70 REPORT PROGRAM GENERATOR (RPG) PROGRAMMING

This unit provides an‘introduction to the RPG \ombulary, the tasks which a programmer performs, the
pfogrammer’s. tools used in the performance of these tasks, and an opportunity t code instructions for
business programs using the RPG programming language The student will be required to plan, organize,
code, punch, test, correct, and document business applmmons

At the completion of t? unit INTRODUCZ#ON TO REPORT PROGRAM GENERATOR (RPG)
PROGRAMMING, the student will be able to: ' ~

. Recognize the programming‘cycle and the sequence and the function of each part

e  Write a'r_td document a program to read a card and to print a line

- ’

¢  Write and document a program to manipulate and edit numeric data and totals «.

¢ Identify and code a program with headings on each page c;f a,report”

*  Wnite and document a program to perform multtpltcat:on and division operations and to pnnt the
result of the calculation

e
UNIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG)} PROGRAMMING
The student shuuld be able tu recognize the programming «y Je and the sequence and lhe‘funcuon of each
segment.

«

PERFORMANCE OBJECTIVES :
and-ASSESSMENT MEASURES

Identify and stiow the relationship of the severn parts of -a computer-based system. .

List the seven”parts of a computer-based system. -
’ 4

Arrange the seven parts of a computer-based system on a given flowchart in the

—

Identify the nine segments of the programming cycle.

Given the nine segments of the programming cycle.arrange the segments i in the
L correct sequence.

~

Identif§ the parts of a Printer Spacing Chart, including the carriage control tape.

Given a Printer Spacing Chart and a problem involving two printed columns,
draw a Printer Spacing Chart. «»*

[

. Given thedocation of three or more data ﬁelds and a card layout form, draw the
o an card layout. . .« . —

e

L
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—

Identify the ise of a flowchart and a decision fable as probleni-solving ;ool's.‘, ) ,

. List and explain two problem-solving tools used in programming.

. . : .
- Identify the elements of a narrative. ' - - s
% " i - ’ )
- -+ Given a narrative, underscore and label the elements of a narrative. ‘

' .

ldentify the relationship of the Programming Cycle elements to:the Eod‘mg of the prggl:am.
B Given a list of the Programming Cycle elements‘,.descripe*the use of eachelerpem .
in coding a program. .

Identify the rclationshi;; between Job Control Language, Source Program, and Test Data.
y Explain the purpose of each group of cards in the Run Deck. ¢
Recognize three typl:s of program testing and the purpose of each.

¢

— —— Explain the purpose of each type of progranr testing.
Recognize the use of Diagnostic Messages in debugging a computer program. -

- Given a common Diagnostic Message, explain the use and the programmer’s
e reaction. - - g

H

-

" Identify the items to be includ% in program documentations. 7

List the items to be included in program documentation.

L4

’ [}

s Culminating Activity;
o Outlide in @nce‘the nine stepsin the Programming Cycle with
T - a bricf explanation of the purpose of each step. (Appendix E-2)
S
’ LNIT 5, INTRODUCT'I.ON TO REPORT PROGRAM GENERATOR‘(RPG} PROGRAMMI-NG
;he student should be able to write and éocumem a program to re'};d a card and to print a _Iine..- { ~
PERFORMANCE OBJECTIVES ’ ’
\ . t and A.S’SfEssiMENT MEASURES ..
State the purpose of the RPG lanépage. . ~ c L7 o

’;List the advantages and limitations of the RPG language.”
o Ve A - N .
Identify the seven RPG Spetifications forms.

\A

<4 = - -

Define thepirpose of each RPG Specifications form. - .
» ) ) = i * 50 ) - [N

. - . . N
. ) ) g\ ‘ 52 - “} P .
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PERFORMANCE OBJECTIVES AN
and ASSESSMENT MEASURES T .
" Explain and use editingw’h data . e ’ £ =
* Given a senesﬁ'f exercises, wnh data to be edited, write the coding to place edit
St sym~bols in the numeric fields. -
1dentify the entries required to perform an addition éalculatzon. ] +
- ~ ’ .  Given a series of addition exercises, write the coding to add the fields.
= - . ‘ - :
’ Id‘&mifywh_eﬂentries l’equired{o perform a subtraction.calculation. ’ @
' N ’ » .t

. The student should be able 1o write and dv.ument a program 10 mampulate and edit numeric dat

K3 . - - 4 -
- -~ > -

Jdenufy the essential elements of each RPG form required to run an elementary p}ogram °

4

Given a set of RPG coding forms, circle the essential elements on each form
’ .o "needed to run an elementary program.

4 .

-

o, ' . ‘ e .
Analyze the program stategnent and write the'problem specxﬁcauon.

’ ! ‘.. Write the problem specification. (Appendix E-3)
Develog't tgﬁowchan to show the solution of the problem. . " T T
SRR - Draw the flowehart for the problem. R ‘ ,'
C }e,a}e e narrative to explain the prgbiem -"E’l on. S . ‘ .
| © Write a narrative fo?tﬁem. ' i’

v . . .t ~-

Translate a problem statement, specification, and prehan into a logical goded program. - °

e ) Code, test. anda'ebug the peiylaen. * )
. - . £ " ) . R ‘
Prepare tm_ necessary forms to fully document th® i o .
[ . . e’ }Q .
,Document the applicationygy

>

- —g% ) . . / ‘( >
UNIT 5. INTRODL'C’FION Tom PRC RAM GENERATOR'I(RPG) lsROGRAMMING

o
.

Given a series of suf#action exercises, write the statements to performi the

" subtraction operations. ’ ) . ™

" Construct the entries requijed to print the dipult of & calculatioft as a total, as a final total, 4nd as an.edit

word. © © ° L. . ‘ .
- . “ . - . . - . N >
¥ . Given the previous addition and subtraction exercise statemerits, write the coding
Y ) instructions to print the result of the calculation: (1)in an edit word in a Detaxl
- Ling, 2) ina Total Line, and 3) in a Final Total Line.  ° ® S
f h - “ ,? i
f . . A ] » . 5 l 5‘_P. - P,
, ¢ . 5
S R .
6‘ LN S ’ »

»
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L4 . o * .

Develop a problem progmm usmg the problem spectﬁcatton ’i?lowchart and narratne '

_ S
' . L Gwen a grammmg assignment with alphanumenc and numeric odttqd data
- ] . and aﬂfo Uon ‘(+, -), write a prog‘ram (Appendix E4)” £ .
B Comptlg. succcsst’ully execute, and document the p:ogram ; . ' ’
/’ o Provxde supportive dcglmentatton for the successfully.executed program "—L

l NIT 5. INTRODL‘CTION TO REPORT PROGRAM GENERATOR (RPG) PROGRAMMING

d 4
\77ze Student shuuld be able 10 tdenuﬁ ‘and code a program with headmgs on each page of a repurt.
. PERFORM:}NCE OBJEGTIVES

' £
»
-

and ASSESSMENT MEkSURES

-

e ) o -
, : ldenttt’» the entnes required to code headtngs ina program " . Vs ' .
' . . Ctrcle the essential ‘entries needed for codmg Headmg Lmts upon an RPG
. Output Specnﬁcatton form . .
identify the entnesélequtred to control the printing of Headtngs -

/- ' ‘ ‘.
. . . . /
List the entnes required to pnnt Hcadm.g Lines'on more than one page.

Glassuf\ the order in which Headxngs. Detall Ltncs, and Tgtal Ltncs should appear in the Qutput
Specnf'cauons P .

~ e
* =
- .

L3

—

Explain the ord)er>in which the various output lines are to be arranged. -

.Alter a program to print Heading Lines.” X . -':’, -
/ Usinga prevnously correctly executed program, Printer Spacmg Chart, and RPG
= v - coding forms, plan and code the necessary instructions to print Heading'Lires for
& the report. . .
L . , ) ¢ : ! ) ' \ t >
. S ¥+  Sample Criterion: { - .
N " / /\L/ - I
=2 Main heading » ' - . e ) :
‘ - Edited date o : I
) . Cgjfnn headings . * o ' . .
) . , . 1 ~
. Develop a problem program using the problem spcciﬁcations, ﬂowchart. and narrative. . .
. ,g T ’ Write a pr&ram to include*Heading J..tncs and a Calculatton, : C
¢ . /’ -
Compile, successfully exegute, and document the, program, LR : ,
< f’ , Test and debug the program with Hcadmg Lines. Uporf suooessful completion, \
{

organize the supporttve documentatxon




<

\

: Compile. successfully execute, and document the program.

- . ;\ -

UNIT 5. INTRODUCT lON TO REPORT PROGRAM GENERATOR (RPG) PROGR'AMMING

-

I

The student should be abIe to write and document a program to perform muIllpIzcauon and dmsmn
operations ancif§ prml the result of the calculation.’

PERFORMANCE OBJEC’IZIVES B o P
. ahd ASSESSMENT MEASURES

Identify the placement of the factors in a muIUplxmuon instruction.

- + " Label the entries in a series of multiplication instructions:

!
Define the Field Length and Decimal Positions for the multiplication instruction. , o
- - Given a series of n{ultipliers and multiplicands, determine the Field Length and
y — ., Decimal Positions for each Product. - R
Explain Rounding of the Result Field. . ’

-
L

Given an exercise, write mstructxons to multiply, te define Factorand Resulf

. Fields, to determmc Field Length, Decunal Placement, and to Hah Adjust. -
- 3
Identify the placement of the factors in a division instruction. .
; o List the entries required in a single division instruction. L

Definie the Field Length and the Decimal Positim\i for a division insfrucﬁon.

. Write sample instructions to divide and determine the Field Lcngth and the
~ Decimal Posmons ’ :

Explain the ¢peration used to save the Remainder of a division calculation for future use. |
~

Write sample instructions to divide 4nd to save the Remainder for future use,

~

Lt ‘, . - .

Develop a problefn prograrfl using the problem specif'c'mions, flowchart, and narrative.

-.__/ " Write a program to pcrform calculations indluding multmlxmtmn division, and
rourding.

i g [

-
. %
L 4

* Test and debug the program with multnphmt:on and dmslon Upon sucocss{ul

- - compleuon of the program, organize the documentation.
x f.
- . I . " B :7
; o i .
i - . ‘
s
,l
- / 53 . ‘
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UNIT-5. DUTLINE T REFERENCE
I. Tntroduction to Computer- F:’rogramming i .° IBM ) .
A: Review computer based syste.m.‘ e . . L )
1. Planning ~N -
2. Collection of | raw data‘ - - =
»3. Encoding’ .o o ! .
4. “lnput - - : N - »
5. Manipulation :
6.. Decoding . ,
. 7: Output T . “x .
e . L S
B. SHaxdware soéftware _ , - ;
3 .- oo F
C. Data processing terminology RY . M
k. Review of the Progran:lming Cycle ' - . )
" A. Read the problem statement. - ‘ \ v

B. Organize fagts. definitions. assumptions to design: 4

1. _Pripter spacing chart carriage control or outputtecord layout
2. Input record layout

C. Develop problem solution througﬁ:

. Flowchart(s) —
a) Systems >
b) Program
.2 Decisioq table s
'D. Write the narrative to iriclude the formal: :
I. Problem speéﬁcations - . . ’
) 2. Explanation of application * ' .
- a) Logic for solution - . . o
b) Equipment
c) Computer language , . .
d) Source of test data o,
E. Code the source program. oL o
) ’1 ) - " B ,
1. Input oo v -
2. Process : "
3. Output . . ‘ S
. e . . )
- . I‘ i
A2

-

[N

Shelly and Cashman

National Cash Register Co.
' ’

‘l

Shelly and ‘Cashman
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REFERENCE

H. Debug the program diagnostic errors.

- -+
I. Orgasize the documentation for the application.
{ .
. 111 Introduction to the RPG Language )
"A. Deffition : )

B. Advantages

C. Limitations

D. RPGeycle =~ ° . T~
' I Get ‘
2. Process
3. Puw
IV. Introduction to RPG 'Speciﬁéation Forms
s . T d

A. Define the purpose of each form:

Control card/specification

File description specification

Line definition =~ ;
Input definition . o

Caieulations definition .  *

Output definition

File extensidbn definition

NS W N

B. 'Essential RPG specifications for programming

‘ . d 1. File di:sc;ip(ﬁonicoglrol card ¥
2. Input i :
3. Output r

“UNIT 5. OUTLINE
, T, . i\i
F. Punch: . B
. ’ . Source program
2. Test data
3. Job control Tanguage
G. Test,the' program.- . Cashman and Fletchef
) . .
, 1. Desk-check the program.
2. Compile the program. v
3. Execute the program. IBM

Shelly and Cashman

Cashman and Fletcher
o

 Shelly and Cashman

~

Feingold -

Sheily and Cashman |




UNIT 5. OUTLINE .

REFERENCE

V. RPG Specification Entries for Detail Printing
“A_ " File description specification control card

I. Common fields
a) Page number
b) Line number - ‘
c¢) Form type
d) Program
¢} Comment
f} Other
2 Data files

B Input specification - !
I Record 1dentufication

- 2 Field description
3 Common fields

C  Output specification -

I File identification and control
a)  File name
b) File type  detail
¢} Vertical spacing forms control

s

ai Output indicators

by Field name

¢) End position \
¥} Common fields °

[>. Business apphication prbblem and documentation

VL Implementing the Programming Cycle —

«

A Read the problem statement.

B Organie facts. definitions. agsumptions to design.

Field description ~

- I. Printer spacing chart carniage control or output record layout -

2 Input record layout .

+ -

—

C. Derelop broblem solution through :
) Flowchart(s) ' ’ -
i a) Systems
. b} Program
Decision table

.
-
l

._!\)

LY




A. Input data definition
. »
! ) B. /(5:1?6?:!- editing techniques

\ .
1. Zero suppression

o

. A. Calculations specifications
: . .k

1. Indicators

2. .Factors .

3. Mathematical operations (+, -)
4. Common fields

.

.t 2. Special characters(S.b-0,%) ~

- - .
C. Business application problem documentation

VIII. Data Manipulation and Final Total Printing

"UNIT 5. OUTLINE . REFERENCE
- 'D. Write the narrative to include: .
" 1. Problem statement .~ )
- 2. Explanation of application s
a) " Logic for solution j
b) Equipment .
c) Computer-language
. - d) Source of test data
E. Code the source program: B
"I 1nput .
. 2. Process - .
‘ 3. Owput
'F. Punch:
I Soutce program B £
2. Test data -
3. Job control language
) . G. Test the program. e o - s
N Fa
1. Desk-check the program.
’ 2. Compile the program. -t
3. Execute the program. J
H. Debug the program diagnostic errors.
I.  Orgamze the documentation for the application.
VII. Numerically Edited Data Shelty and Cashman
! £




UNIT 5. OUTLINE -

B. Output specifications

. 1. Total file type

A

-

C. Business application problFm documentation

*

1X. Heading Control ;
A. Review the prin'tér spacing chart
B. File description specification entry

Line definition specification

D. [Output specifications CDU'F

1. Channel skipping
2. Indicators
Y - % a) Pagel - -~
b) Other. -
3. Filetype-head
4. Reserved work-page

E., Business ?plimtion problen documentation
X. Caléulations Operations -
A. Multiplication

1. Calculation specification
a) Factors
Operation
c) Field length
Decimal positions
e) Resulting field
f) Rounding
g) Indicators L
2. Input, output specifications
3. Sample multiplication projects
! |

-2Qutputindicators - -—— ——— .
. :

———— o

58
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UNIT 5. OUTLINE S S - REFERENCE
[ - ‘ R
Ay

B. Division : .

1. Calculatxon speclﬁcatyd' .
- a) Factors . . | '
— _ . b} Operation * S .

d) Field length *
. e) ‘Decimqg positions ) .
- . Rounding . . . ¢ -
g) Store remainder . :

h) Indicators Cot
2. Input, output specifications -

3. Sample division problems .

{ C. Busi . ) . <+
. Business application problem and docurgentation _ D

RESOL RCES FOR UNIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG)

PROGRAMMING
Teacher Referencs . 3 ' ’ ,
Femgold Car! Imroducuon to Data Processing. Dubuque lowa. Wm. C Brown Company Pubhshcrs
1971 o.p. . ., .- £

TEthooks '1 R ’
Cashman, Thomas J , and Fletcher. Dennis A. IBM S)stem, 360 RPG Programmmg, Pol 1, Introduction.
Fullerton, Cal.: Anahexm Pubhshmg Co., 1967. ,
IBM System, '360 RPG Programmmg Vol. If Advanced Concepts Fulicrton Cal Anahelm
Publishing Company, 1967.

Feingold. Carl Introduction to Data Proces.smg Bubuque, 1a.. Wm C.Brown Compa[rﬁ Publishers, 1971.
o.p. .

International Busmess Machines. A Data Proces.smg Glossary. White Plaifs, N.Y.. International Business
Machines. 1972. \ -

.. International Business Machines Corporation. System,/360 Report Program Generator Coding.. Whuc
. Plains, ,'Y IBM, !969 , .

.

lmemauonal Business Machmcs Corporat:on Systems. Introduction 1o RPG I1. White Plans, N.Y.. JBM
1972, . ] . *

*
z

—tnternational Business Machines. ystcms Refercnoe L:bmry, IBM System, 360 Basic Dpcx:aung System
Report Program Generator Speci ""Wﬁife Plains, N.Y.: IBM, 1970.

Murray, Jerome T. Programmmg in RPG II. IBM Systemf3. New quk Mcha.w-Hxll Boo‘k Company.
1971: . . v o : X ~

A " . .

¢) Resulting field ‘ N




. National Cash Regsster. /ntroduction tv Proglamming. Dayton, O.. National Cash Rt/:gi er Company.

1969, )
— N - // '/
Shelly, Gary B.. and Cashman. Thomas J. Introduction 1o Flon charting aﬂd Cumputer Programming
Logic. Fullerton, Cal.: Anaheim Publishing Company, 1972. / . v
. Introducion lo/Cumpuler Programming RPG. Fullerton, Cal.. Apaheim Publishing Company.
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UNIT 6. INTERMEDIATE REPORT PROGRAM GENERATOR (RPG) PRQFGRAMMlN >

The unit will provide the student with additional data prooessmg vocabulary and techniques and cxpcnenéc
in ¢reating and using decision tables and flowcharts (programmer’s tools). It will provide the student with

/7 " infermation to make program decision statements, to vary the printed format of reports, 10 accumdlate and
print subtotals, and to ptore and use tables. The student wall be required to plan, organize, code, punch, test,
correct;and document business apphmuons ‘

At the completion of the unit INTERMEDIATE REPORT PROGRAM GENERATOR (RPG)
PROGRAMMING, the student will be able to write and document a program:

—_— % ’ . o
’ ¢ To print and to process, depending upon the results. of a Lcst' between two items ’
* With two multiple-indicator ¢ontrol instructions -

-
- e

~ ® Requiring the use of a level indicator

- -

® To print repctmve identifying mt‘ormauon from the first record of each éroup - ] "

' ¢ To print one line of 1dcnut'ymg information and the totals for each group of refated records

W

.

1

L] Using more than one control field

* Tostorea table in memory and to retrieve a field (Fuhction) frofi¥ the table

UNIT 6. INTERMEDIATE RPG

s -— e

The student should be able 16 write a prugram to print and 1o process, depending upon the results of a test =

between two items. -
- . HIFORMANCE OBJECTIVES )

and ASSESSMENT MEASURES

“Identify the required entries for a compare (COMP) instruction. ‘»

T " Name the entries essential for a compare' (COMP) instruction.

-Explain the concept of testing. ' ’ r' S ol .

Given a sample program, identify and explain the uses of the test instruction.

- . —
-

Relate the results of a test instruction to the use of Resulting Indicators.

3

L Given a series of the test instructions including Resulting Indicators, explain the
. results of each test instruction.

Identify the possible Resulting Indicators when comparing two numeric fields of data.

L3

State the Resulting Indicator entries necessary to show the results of the ,

comparison of two numeric fields of data. . J N )
. . . 61 . )
‘.
'y ¥ ¥




-

Identify the possible Resulting Indicators when comparing two alphaméric fields of data. N .

.
A

-

State the Resulting Indicator entnes necessary to show the results of a
comparison of two alphameric fields of data. 7

Follow the general rules for compa:isons to write sample instructions.

Givena problem statemnent mvolvmg compansons, write the entries neccssary to

™~ - make the comparisons. .

Develo;a problem program with a comparison to control program processing. # i

N - .
™ Write, execute, and document a program to printand to process(depending upon

the results of a comparison between two fields) using thc problem specification, i
flowchart, and narrative. . \
Sample, Criterion: ‘ LI

Print Headings on each report page

Calculate, depending upon a decision instruction.
1 Print Detail Lines.

Print Totals onzeach report page. (Appendix F-1)

UNIT 6. INTERMEDIATE RPG < )

- -

The student should be able 1o write and document a,program with two multzple-md:calor control
instructions. : :

PERFORMANCE OBJECTIVES
- and ASSESSMENT MEASURES

Identify the use of more than one ;gdimtor to control an instruction.

. Code sample multiple-indicator instructions for Input, Calculation, and Output _
Specifications.

Identify the relationship of indicators used on the various programming specification forms.

v

Given the indicators identified on the input specifications, show the relationship ’
of the indicators on the calculation specifimtions and the output specifications.

* Identif y the relauonsh;p of indicators used in the program coding to the conditions developed in the logic
flowchart or decision table.

Design a decision table, and relate the conditions on the deasxon table to the us? .
, ) of indicators in the program. -

L] -

. Develop a problem, with at ltait two multiple-indicdtor instructions. X °
r'd - - -

Write,/execute, and document a program with at least {wo multiple-indicator
control instructions, using the problem specification, flowchart, and narrative.

#
s N .,

2

- .

Q 1 w ¥ 66 . - ;l
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Sample Criterion:

K4

Print Headings on cgch.repbrt page. LT
4 ‘ Calculate with two or more-indicators. o ,
# Print Detail Lines with multiple-indicator control instructions. '

Print Totals on each report page
‘

UMNIT 6. INTERMEDIATE RPG™ .. . .

-~ L3
. .
e pon oy e WrwE= 7 I

sl o . S R et > R

J

leentify the use of Level Indicators. . .

The studeny should be ablg 10 write and documem a prog‘i'am requiring lhe -use of a Level Indtcator

PERFORMANCE OBJECTIVES - ‘ - Co <
and ASSESSMENT MEASURES '

Given Input, Calculation, and Output idstructions, circle the Level Indicators.

Identify the entries rgqujred to.use a Level Indicator. ' "

Wﬁte sample Input Calculatxon, and Output instructions using a chcl
Indicator. . . .

.
.

Explain the use of. the blank After entry. ,
In a given series of Output mstrucuons, circle the Blank Aftcr cntry, and state the,

«* purpos.e of 1ts use.
# K

- Develop a problem with Level Indicators. , .
R s . < 7

Write, execute, and document a program requiring the us€olla Level Indicator .
and Blank After in the Calculation and the Output Sﬁcaﬁmtxons, usmg the
problem specification, ﬂowchart and narrative. e .

’\

N * Sample Criterion: o

Print Headings on each report page. . . T RS

. Calculate with one record-indicator and one level indicator. o
Print Detail Lipes with one indicator, . o > -
Print Total Line with a level indicator. . v -
Print Final Total T '

UNIT 6. INTERMEDIATE- RPG - . S
~ The s'rudem should be able 10 write and document a program to print repemwe :dermf ying mformanon .
Sfrom the f rst record of each group. - - f T, - e T
’ ! . 3 ’
PERFORMANCE OBJECTIVES — ° ~ : T
and ASSESSMENT MEASURES . ’

- - I . 3 . LE4
Identify the advantages of using Group lr:dimtion. :

-~
.

Givena problcm statement, indicate why a portion of the report would be Group

/ + Indicated rather than detail listed. . .
. . - 63 'Y ’ 1 d
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-~ .

N\

c.

1dentify the entries required for Gfoflp indic’atiop . ’ . - *
State Qﬁat entries must—bs: mcluded inthe Qutput mstrucuon to Group Indicatea -
field. - . seoa T ) .
T " Write sample' instructions to Group l'ndiw‘te on a report. > .
Alter a program to Group Indicate one field. . . . W ) © s
3 ] . . From a previously éxecuted program with a level control, code the additional
’ S\/ L entries to Group Indicate the L1 control ‘of a repetitive field on the Input and
_ R Output Specnﬁcat:ons : Jv o
. . t -~
Develop a program tolGroup Indicate. . L - . ) C
, * Write, exécute, and document a program to Group Indicate at Teast one ﬁeld _ ¥

using the problem spécification, flowchart, and narrative. ) -

T~ Sample Criterion: ' .

Print the Headings on each report page. ' ,
.Calculate with one level and one record indicator.

Print Detail Lines with one broup Indicated field. ‘ ,
Print Level and Final Totals. . " ’

UNIT 6. INTERMEDIATE RPG

The student .shuuld be able 10 write and document a program 1o print one line of edent{[; ing information
and the totals for each group of related records. . : . . ’

PERFORMANCE OBJECTIVES .
and ASSESSMENT MEASURES
. Lad

s . * g

ldentify the advantages of Group Printing.

' Given a problcm statcment, indicaig the reasons for Group Printing a-seport

. rathcr than Detail Printing® L e .
. A

Identify the entries redmred to Group Print. - .

S - : .

Given a series of problem statements, wﬁte the Input and Output instrucons

required tO Group #rifft.

L
+
~

-

t

. s Ve _—
'Alter a program to Group Print. ‘ .

. :4 Wxth a prevxously executed program mclndmg a lcvcl control code the
- . instructions to double space-and Group Pnnt a report. (A.ppcndlx F-2)

," "
Develop and document a program with Group Printing of xdennfyfng mfarmanon and total&

L4
»

Given a problem statement, wntc, exccutc, and document a program to Gl'oup
Print, 1dcnt1fymg mfonnatxon and totals. «t S,
' ' . - 3 .
g ' R e - : " '




T >\.¢/ b O {é \ ) ,
' ) Sample Criterion;’ ’ . .
_ i ) " Print Headings on each page. _ - - -
- SR ’ Calculate with one record and .one level indicatag. - .
T ~ Group Print the Report. T _ .
;. .- _ . 8. Print Fina Total. - X oo A
L 2 - - < . / . . ; . § . -
. ANIT 6.-INTERMEDIATE RPG -, T v, . S
» * T . “ ‘ : *. ’ ’
s g .
Tke student should be.able g nrite and dobumem a program usmg more lhan one control i elcl
. ; .- - . ,
PERFORMANCF OBJECTIV ES ' g - KR . .o
§ and ASSESSMENT MEASURES * -, : R
P ? ? . ) o
Recogmze the placement of the Control Level Jn ca;ors op the specifi wuons fo;m - e
~ e b
. t ﬁ;t .
) Given a sample progém with more thﬁ one Level lndlcator, cnrcle the Level ~ .c
v T Indioors.ang explam their use. _ .
s e s . . 3 /.
Idenuf\ the entries requlred 10 use muluple Level Indicatoss. . . o
& t ’
¢ - . - On ena pmblém statement, wnte the necessa;;y Input, Calculauon, andﬂntpm l
woe instructions to use a seriés of Level Indicatdrs. .
B Identify the priority o;’ Level Indicators: : ) .~ - AR
‘ A;ranse a group o" Leve! Ladicators in the order in whlch‘they will be processed "
. by the‘computer e . , . w.
Dgw_efop a pbgram with more than one control field (Level mdiizt)br and document.
R . " (hen a problem statemem‘%vrite. execute, 3gAd document a program using more
. e + than one¢ control field (Levg! Indicator, . ~, %
e T ‘ .~ Sdmpte.Criterion: - . -
» . L b
A .o 2 P(mt Headjngs on each pa \
, - . ' > “Cal,p te with at 5t 0 W and morg¢ than one level indicator. )
; Prey etail Lines. * . . "
_Ppint Total Lines with more than one Lével Indicator. - L
et * Print Final Total. {optional) .°
UNIT 6. lN’f‘ERMEDIATE RPG ;g L S ‘ S
] " The siudent shuuld beable v write a program to store ajable in memory and 1o retrieve a field (. Funcuon)
» from the 1able. s . - Y 2
:’ Y P P P .. . . .- - .? . 2
PERFORMANCE OBJECTIVES . T : : .
L ret- )and ASSESSMENJ' MEASURES oy e
' 3 K x ' .
Identify the entries required to read a table into memory - . , .
L ;- + Write the instructions r_equircd to store a two-dimensional table int ;nemol_'y. .
- » . . Co . . ,--'/ o . .
- ‘63 o _ ‘ SR
C o .- .2 .o NE -
] ‘ o | . K k.- . . ¢, 4 -69 , L . -,
) N . - - ) K -




- . ) ., RN . -~
N T § -* o v, - : . o .
Identify the entries required to use a table Function for calculation. * ) £ . :
) > . . ~ . [ ) *
[
' - ~ Write the 1 mstrueuons to retneve a table Functlon and to use the Funcuon mS -
L ] A .
- calculatlo’n . . N
' ’ . » [ _ L. ‘ ’ .y /

Identify the entries required to print data retrieved from a‘sto;ed table. ’ .

, v . 2

. Write thc instructions to e\e and to print a table Function.”
N ) [
Develop and docume rogram which storcs an‘(fpses a table.’ Py S ’
¢ 4 ' ’ / - -
.. = o Wnte exedute and document a program, gnen a problem sjatement to read a
" ’ . twordimensional table into memory. to SEARCH the table fora conqponalng
. 3y data field (Funcuon) to retnexe and to print. .
‘ LY
g ‘ Sample Cmenon. ) ) .
»
"~ “Pript Headings on each pagc. ': - « .
Store a table containing the)—letter abbreviation for each of,the 50 states and
T . the ‘cortespond me of-each state. .
o Locate the sta)%. . . P
b—— - - -~ - - -»--— -Print and address—with-thestateame: P ——
4 . . ,,g . ool . .. , . ——— .
’ . , ol ) " : . . -~ M
. N \[ ) , T o
UNIT 6. OUTLINE C REN ,
UNIT | | _ < REIiERENCE N
1. Arithmetic and Logical Testing - _ | ' \ l Shelly and Cashman
o . o : - ‘5 N
- __ A, Definition « : ' . .. g
B. Planning tools ' ‘ .
* . ° 1. Flowchart : - s , . .
R S 2. - Decjsion table - . o, -| Awad .
.-+ . . ) - T National Cash Register Co. "
*C. <alculation program entries T e 7 ‘ . L . .
S A L& R
' 1. Record indicators oL . i
. . 2. Factors . E Tae L IR )
. ¢ ¢ 3. Operation*, \v, . s i
Y 4. Resulting fhdicators ' : ‘ i
_a) Arithrietic : ) : ' ‘ )
ﬁ - . b) - L.Ogica}_:__: — e - — - : LR —-——-—A‘——-w’kr- - — - - - —
c) Other . " . ' a . .
. M . N -~ . ’
. D. Comparison rules . S 2
" E. RPG program cycje '(/ . p \9
- F. ;éusi'ness dpplication and documentaticn ‘ .o |Murray .
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-t _ ) , . . . .
hd ' . R / . %"b{ % - A
» UNIT 6. OUTLINE . ’ . ) H < REFERENCE :
* ) " N ¢
' Il. Multiple-lndicator Control -._ Shelly and Cashman -
A ’ : 1 . o,
. . - . .
’ A. Definition * : B .
on , . ’ A .
B. .Record indicator entries .
) . OR  ° :
. 3 2. AND <A . ’ ) : A
‘ 3 NOT " ) . ‘ "‘ . i ’ N
E N . P ’ ~
C. Input specification entries ) .~ “1Caskiman and Flet¢her - -
. . . ’ - & s .
D. Calculation specifictition entries - , . T
& 3 - . *: -~
" . E.~ Output specification entries - . " ) T s
’ F. Relationship of indicators in instructions ‘ : IS -
3 ~ - T /
_ __G. Planning tools review e - ' _
. 1" Flowchant - . _ S L
- - 2. Decision table .. . -
) H. Business application and documentation - / : e 7T
« L Le’ve'l Indicator C(;ntrol ' ‘ . ' . ’
2 . -
A.. Definition o . ) - -
annin tools‘ ’
. g‘ &
T Input specification entries - "
D. Caiculation specification entries . .
. E. Output specification entries
- - J
& RPG program cycle )
< ., L |
) I. Moves ’ ' . <Lz
.- 2. Headings ’ : , L
- : 3. Detail line+ : .
ad 4, Readr - ‘ . : = |, . ‘
5. Last record . .
N 6. Control fields . - 1 : )
7. “Record indicator . = r"_.( . ) _ N : '/ .
8. Calculations/resulting indicators ) * . '
- ) 9. Output - ) »
+ . — * - ’.' - ’,
G. Business application and documentatiod ” ' 1Cashman and Flétcher
: T. . , ) Shelly and Cashman
ﬁf// - ’ . . i‘ ’ 74 67 * * -
, ) o o . ,
Q . : 4 . = . b [ -' ) .~
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UNIT 6. OUTLINE

R A%

-

. )
\\T.\R-E(l,pg_ggram cycte-

Printing Control

%

A. Detail printing réview -
‘B. Group indication

" 1.7 Definition
2. Usage - -
3. Input and output entries .,

~e .

D. Business application and documentation

-

V. Group Printing
‘ A. Defimtion \\ .
B. .Usage :
. C. Entnes
I. Input
2, Output .
D. RPG prégram cycke
E. Business application and documentation
V1. Multi-Level Indicator Control
P A. Rquc;w printi‘ng )
1. Detaii print ‘
2. Group print - -
3. RPG program cycle -
" B. .Group indication and éroup pri.nting
‘ C. .Busine}s applica.tion and documentation
VIl. Tables |
A. Definition '

" B. Fileadescription entries

‘@

%Y

Cashman and Fletcher

3

-

Shelly and Cashman

Cashman and Fletcher

-

Shelly and Cashman

’

)

»
~ ]

=

Shelly and Cashman

-,

-

t

3

Cashman and Fletcher’
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UNIT 6. OUTLINE : - . REFERENCE

4
- L . -t

C. File extension entries

) File name . ..
Table name . ) Cashman and Fletcher i
Entries per record . !
Entries per table “\ f Shelly and Cashman
Entry length .
Decimal positions

Sequence ’
Alternate table namé (Function)

Entry length

O 00 OB LN -

- b
", D. Calculation specification entries

-
-~

Factors P
Operation ~.

» -z
. Result field - )
. Indicators /: . . . «
- . R - rd . o

E. Output specification enigies | oo L

BWN -

- v
1. Data from the table S . *
2. Data not in the table .

F. Job control language statements 1

¢

G. Business application and documentation -

AN =

' RESOURCES FOR UNIT &. INTERMEDIAJE REPORT PROGRAM GENERATOR (RPG)
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H

s
1BM Stslem /360 RPG Programming, Vol. 11 Admnced Cancepu. Fhlenon, CA Analmm
e Pubhshmg Company, 1967 . . - .

International Business Machms Corporauon. System /360 Reparl P}ugmm Generazor Coding. Whuc
B Plains, N.Y.: IBM, 1969. . ¢ o
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. 1972,
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. Reéporr Program Generalor Speaf Tcations. Whltc Plains, N.Y.; IBM, 1970.
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UNIT 7. INTRODUCTION TO COBOL
This unit 1s designed to give the student a workihg knowledge of the business oriented languag:: COBOL.
Students will write elementary prograths dc»clop COBOL flowcharts, and learn the techmiques of
documentation.

s
-

-
2

. ,
At the completion of the unit INTRODUCTION TO COBOL, the student should bciblc to.

¢ Identfy the structure.of the COBOL language

* Identify and describe each of the COBOL divisions - -

-

¢ Dezvelap a decision table from a set of ipstructions

®  Create an appropriate flowchart from a job description

®  Wnte the vanous sections of a COBOL program on a coding sheet

—_—

® Test the program ’ ' .
»  [Qocument the job

®* Wnte and document a program with headings on each page of a repont

UNIT 7. INTRODUCTION TO COBOL

" The student shauld be ablg to xdenuf y the structure of the COBOL Ianguage

PERFOR\!A\CE OBJECTI\’
and ASSESSMENT MEASURES

le%nd descnbe six elements that are contained in the programming cycle.
List in order the parts of the programming cycle.
Rccogmzc the advantages and limitations of the COBOL language.

\amc at least one ad»amagc and onc disadvantage‘of the COBOL language.

Idcnufv and use the mechanics of the languagc 3 )
Giverr a list of arithmetic verbs and a group of definitions. match them. State at
least two rules governing spacing in a program. State at least two rules governing
. punctuation in a program.

, i . < . k! .
Recognize the use of reserved words and .programmer-supplied words in the language.

State the difference between a reserved word and a programm;r-supplxcd word
and give an cxamplc ‘of each




\ ‘ , ' ,

Y

UNIT 7. INTRODUCTION TO COBOL

\

" The student should be able 10 identify and describe each of the COBOL divisions.

PERFORMANCE OBJECTIVES .- . o -
and ASSESSMENT MEASURES )

7 ”~ - oY - S

. Identify and desJ'ibe the Identification Division. ' s o

v

Given a problem statement. write the Identification Di\isgon for the program.

e : -

-~ ';7

Identify and describe the Envisonment Division. . '

- Name two sections that are within the Environment Division and State their
function.

*

. ldentify,and descrybe the Data Division. o . "
N I . ]

? -
State the purpose of the Data Division and name two major areas,

P

1
"

|

IN]
1

Idenufy and describe the Proceduse Division.

Name two types of statements that are part of the Procedure Division and state ¢
their purpose. J - "

LN =

=

e

4
%.

/ Culminating Activity: hs

k- -

y

List in-order the four major di;;isiox{s of any COBO{_ program -
and briefly describe each. (Appendix G-1. Part A) - a

- !

UNIT 7. INTRODUCTION TO COBOL - .

.

The student should be able 10 Hevelop a decision 1able from.a set of instructions. -

- PERFORMANCE OBJECTIVES '
and ASSESSMENT MEASB‘RES

Identify the conditions of a'given problem.

Determine the condition and action.entries, ) @ . - |
»

4
- a Ld - » -
Given a problem statement, conditions, arid*actions, prepare the condition and
action entries. '

P




Transfer the elements to graphic form.

N .

Given a problem statement with identifying conditions undcrscorcd prepare a
decision table.

-

{\.' . i N . (S
" _¥st the conditions for accuracy and completeness. ) . ) -
. Y. \ e
{ Givenga decision table and a problem statemcnt test the decision table.
’ —(Appendxx G-1, Pant B) *

4

' UNIT 7. INTRODUCTION TO COBOL: - =
- . . . , ) ] § )
- The student should be able 1o create an appropriate flowchart from a given job description. )

PERFORMANCE OBJECTIVES ' 3
o and ASSESSMENT MEASURES

-

Develop a flowchart to show the solution of a problcm.

' ;.Given a pl:oblcm statement. construct a, sxx:nplc flowchan. (Appendix G-Z)”l '

Modify the flowchart. B . ‘

s

Given the problem statement and a completed flowchart. make modificatioris to )
the flowchart to shéw ymprovement in processing. (Appendix G-3)

%

'—Cutnﬁmﬂng Acﬁﬁty T
Write the ﬂowehart for problcm 2: (Appendix G-4)

Sample Criterion: g n -
( A ) .. -
: With all elements present .
With no missing connectors - -
With no incorrect decisions . ’
With correct symbols

-

¥

e, ) 3 &
L'NIT 7. INTRODUCTI¢/N TO COBOL }

. - .
* k v -

The .sludem should be able 107 %ﬁue The mno’us .semon.s of aC OBOL program ona coaYng sheel

PERFORMANCE OBJECTIVES ; ’ _ bo oy
and ASSESSMENT MEASLRES - -

3

-
] ’

Code the Identification Division. . b

4 LU - Given a problem statcmcnt'. wntc the Idehtification Dmsnon for thc problem. |
J ’ (Appendu: G-S Part A).

[




$
I’
v

- -

J r - - 4 i ). ) 7 : )
A . et . -‘. '
Code the Environment Division. ‘ - .

— \ . .
- Using the previous problem sfatcment write the Environment Division for the
’ problem. (Append1x~€t-5 Part B) ) .
Code the Data Division.
i
g - * ° Using the same problem slatemcnt write lhc Data Dmsnon for the 13roblem

- ~ (Appendix G-5, Parnt C) - . ' .

.

Code the Procedure Division. ~

e -~

’ Usinig the same problem sta;cme;nt. wnté the/ Procedure Division for thc problcm
(Appendix G-5, PartD) - . . - P -7
UNIT 7. lNTRODUC’I’lON TO COBOL - . .
The student should be ble: 1o test l}ze ;;rogram. - ‘ ~
PERFORMMEC’FWBS \

. - and ASSESSMENT MEASLRES -

Recognize three types of Erogram-tcéting and the purpose of each.

. Analyze a Core Dump. _ . ) . ‘

Identify the relationship between job control, the coded program, and test data. ' ,_,(

Explain the purpose of each group of cards in the COBOL run deck.

- ' - , . 4 "
% List three typxs of program testing, and state when testing of a pr’ogxam will
occur. * ) - ’

Remove all erro_rs)that occur before and during compile time. -

. e, .
’ -

Given a problem s:atcmcnt and complct:d codmg sheets, kcypunch the souroc .
deck» Note and corregt compite crrors .

L ]

Develop test data to measure all criteria established in the set of instructions.
\ Given a problem statement, statc‘ all condmons that must be met, and develop | _
. data’to Test mch condmon - ,

Remove all errors that occur during execution timne. . . | S

’ <
-
-~

Given a computer pnntout of anexecuted problem which contains errors, locate
the ecrors and determine the action to be taken. (Appendix G-6) -

- . '

"Given a computer Core Dump, examine the dump for error focation. - .7

& ‘
-y ' * (3

- &

. . -
14 . M »
/ V- . . -
.
.
.
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4 ' o Compléte the forms and gather the documents ix{-propcr_ order for a given

" il e e e -

UNIT 7. INTRODUCTION TO €0BOL - ) o
' :

" The student should Qg able 10 document i
-

PERFORMANCE OBJECTIVES
" and ASSESSMENT MEAS
Finalize the narative to explain the problem solution.

_ .
27 : Write 4 description of the job in narrative fornh '
- P * ’ 3 p'—' ja ":Ii\ . ' ™

Prepare necessary forms to fully document the program.

problem (Appendix G-T) -~

i

t”\ﬂ' 1. INTRODUC‘HON ’ro COBOL .

-

~

Q student should be able 1o write and document a program nith headings on each page of a repurl
A

.PERFORMANCE OBJECTIVES i

and ASSESSMENT MEASURES e T
. ) :
Identify entries required to control prining of headings. - )
’ ’ List one or more methods used te controkthe printing of headings, explain their

- 4 -
. . f 4
. . .

Develop simpte IF . . . ELSE statements.

' . Writean IF.". . ELSE statement to cause a loop back to AGAIN until a caunter
[« called MAX is equal to 66, When MAX is equal to 66 branch to HEADING-
ROUTINE.

»

Develop a heading in working storage. 1 s

4 -

Gwcna pmhl:m_sm:mcm wnth ? headmg, create thchwdmg in workmg storage
using the. VALUE clause. . e

’

Indicate vertical and horizontal spacing of heading and b y lines on a spacing chart.

Givena problem statement and a spacing char, sketch thelocatfon of thehwdmg
and detaxl lines on the chast. .

Develop a flowchart involving headings. . : f

-t
]

Given a problem statement involvin h&dmgs, draw that section of the flowchart
to show the ha:dmgs .

* . -~

.

De\elop a problem 3rogram usmg the problcm statement, flowchart, 4nd narrative. *

Plan and code a program, given g problem statcmcnt. pnntcr spacmg chart and
codmg forms

) - . h
N .

)
-
.()

.4

P

.




Develop documentation for a successf’ully executed program, .

-

.+ Given a compiled program, test and debug the program. Upon successful

Write the COBOL coding instructions.

Compile the program,
Test and debug the program.
Fully document the problem,

3

- completion, organize the documentation. ) e
Culminating Activity: -
Given a written problem Eassignmeng to read and print aclass list:
Y / Write the problem statement. . A . z
Draw the flowchart or decision table. v

-4 L "(ﬁippc’ndbcﬁié)* S e

’

UNIT 7. OUTLINE

“~REFERENCE .

N - - -
I. Review Programming Cycle

J ‘.

A. Problem statement

B. Problem analysis and organization

_C. Problen{deﬁnigion

I. Decision table
2. Flowcharting .

P

D. Problerh solution

L . Nagrative
2 Coling

¥ - . -

1

E. Testing and debugging

F. Documentation e
: / Ly
oy
___:./.'\ ~
e
“ z v .

Shelly and Cashman

e
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. UNIT 7. OUTLINE ¢ REFERENCE
Il. Overview’ - :
5 - . / l
. A. Language development .
, I WhyCOBOL !
a) Advantages .
f b) Limitations ° . :
T 2. Who developed COBOL
a) CODASYL . g\ .
b) ANSI . .
B. Mechanics of the language ‘ -
. ® " ,1.- EBCDIC gharacter set i
) a) Letters . / .
¢ b) _qubers '
c) Special characters
, d) Editing characters )
- T T 7777 TRelational operators
_ -2. Punctuation "
. 3. Word formation” ) ‘
, a) Nouns e . -
by Verbs = — e
c). Reserved words - ., . ” B
C. Tyip,& of names- ‘ ) ?
o i l. Data narfcs ’ ) .
* 2. External names - . - -
3. Programmer names . ~ 5 )
4, Paragraph names ‘
D. Functions of statement A
) - - \
1 input; output . +
. 2.. Conditional - . '
. 3. Arithmetic .
4. Branching _ . = -
" 5. Data manipulation :
E. Major.restrictions
. .- F " Pérform appropriate exercises ‘ ™ N
111. Program Organization - “ °} Burroughs
% ) . '
A. The COBOL coding sheet - - . B y
g . Sequence numbers ‘ - ’
- . 2. Continuation indicators .
3. Source program statements . . ’
. 4. Program identification / 7 . .
' } ) ,o‘:




UNIT 7. OUTLINE

’

REFERENCE |

- B. ldentification Division
! [

& 1. General.description 2
2. Requirements
3. Optional segments

C. ‘Environment Division

- |. Genéral description
. 2. Configuration sectiofi

3. Input-output section

\ D. Data Division
T General description

File section

Working-storage section

wh o~

E. Procedure Division

. . General description
2. Open and close statements

.7 IV. Decision Tables

.

"A.” Review decision tables
B. Development of the table
. -

I. Common eléments‘
2, Creating the table
3. Checking aceuracy -

V. 'Develop the Flowchart ,

A. Review flowahart symbols

B. Create the COBOL flowchart

-

I. Organization - .-
a) Input/output .
b) -Junction points’ .
. €) Tetminal points
. d) Looping
2. Perform the COBOL flowghart

: : A |
Shelly and Cashmap
-3 \
.. . .
<
|
i
Awad :
.
"Shelly and Cashman
T—
[ . . L)
l\ - .‘
1
. \
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* St - I'd -- = ~ VG AR ] ] . )
‘. V1: Code the Proplem . _ LT . h ‘ .
." ."n.. . . . - ~ ’.. ~ - - ’
" %, A Code the ldentification Division . .- - C ‘
[4 ; ° * ’:‘ [ ) ' hd =~ ! ) - \.'. ' - - ¢ ’
. . 70 ¢t 1. General ryles ’ s, e : , o
o .v %772, Syntaxrules - , {5 - ) e
, e 3 Optional gmcnts . 5 . - \ :
T N o . ‘ v
T B C ode the Efnvxronment Dpfmon < 4 Shelly and Cashman
< ., . N . . - k4 * ’ . . “
.o A .General rules ', . -t . v |
i . 2, Syntax rules - I . . o )
Lo 3, Configuration section X s KT | vl ©
N ¢ . . N M « L |
C . v, * ,a) Sourge-computer : . - A . S
o . b) y Objeckcomputer — . . . L
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’ K . . 3 “
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. -¥2. 1O statements > S t - - - e C s
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c) Read ™ - . , . ‘ “()4 . o
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UNIT 7, QUTLINE - ' ' ' REFEREgS‘E{

- . . . v

] Vl.l.‘Jbob Control Langy'age‘ ‘e o . CLEL ¢ " | Shelly a/uc(Cashrnan : :

* « T . .
E R . - . . ’/ - . .
T A. Job statement. S I PR -
'S ) - . . ‘ e e . : .
.B. Option statement i . - ST e
, [} . . e ‘h ./ - .

C. Exec COBOL, - - e -

! D. Exec LNEEDIT" - S e A _
e . . R . e / ® ; ) [y R - ‘
E. Exec - ] ' T o
b . : ’ - .'“,'- - .- b B . T
'F. MLf»cella ous - o . S . .
- - . - s - - ,
. ” . -
VII. Test the Pypgram. . RO .7 % .
i ' ’ B PO )
* " . . « V L . " . Y
. A. Techniques of*debugging - . . N \
. - . ; - .
. t . - v [ v R - P
3 i ) B ’a . < -
I. Lompile messages . oL . Coe .
& Execution messages . . . s

, B Prehst t‘hc program. s ) > s oo
A zDebug the program.” ' ' . o F
$? % ’ I. ‘Desk check +  ° - . o R ’
, % 2.. Error correctiofgig, ' N - ) .

»
»

. 3. Rerun . . . ‘ : e -

TN
\

D. Cénipile the program.

q

L. .. 1. «Desk-check ’ ’ ‘ . P -
s . 2. Errorcorrection S 7 ¥ N v - _

. : - ( . - N R . . -
A/ 3. Rcrun B \ ‘

Laid Ml *
. . . . P ¢ &> , . et v
! > » L 4 . .' ‘ . . . ~ &
. E. Develop test'data. A . : “ -
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. Design gn'fﬁt record. . » "t Ik - _
2. Meet all criteria. -~ . : e v T
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L . ‘ ;§‘9’, ' . . " .
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* .o UNIT 7. QUILINE Y A . REFERENCE
. |' . . o, Y - , . .
- *,.C. sThe checklist- : \\e\ . :
- : . "‘ ‘
- I. Layout sheet . ' | W
Lo ay Cdrd . ' —
’ B . b)_ Printer. . . ot .
. - 2. .Progmm.ltstmg , . .
- 3. Control card listing £ ’
- - S —
: 4. Flowchan ,
_ D. Operating instructioas ' . .
) \ . . , ‘/ . > 3
. E. Sample output =, - . / = ' < -
K, e e v ‘ °
. ’ F. Perform apprepriate exercises- ¢ -
X. Horizontal and Vertical Spacing .
A. Enviroiment Divisio ’
) v . - ’ i - ” = B \
11 (Qontro}' -. apply form overflow -7 .
© ~ . 2.« ANSI method — special names - _ d .
g :@ B. \&'g/wiqgatomgekcdon, i — e e e oo
', . L= > - N - ¢ -
i 1. Value clausc RN y s
’ ' 2. Vertical spacmg control - 77 level N {
) 3. +Headings S . -
. ' . . v R .
2 ? "¢ Procedure Division = - ) ’
D, Flowchart with headin - © - L . ‘
. ) . X , -
X1: Report Prepdration - s RO
*  #®X  Ediing features . / . s _ T
. O e e, ) 2 v ¢ |
' l. Seﬁdmg fields . - v .. ’ - .
. . , - , ~ . ” - ‘
- \ 2." Recewving fields .- . & s 1
S ’ - 7 ¥
B H&dmgs . . ¥ . 1
. v ’ o T . YT e
! .. . 1. Major, headmgs / : S : - S
‘ P s Z Columnar hmd.mgs . . T ~"” & - ' ]
. - ) . . - -.. K H - . - ) - . . ,'ﬁ\_)»:,-/’
w . " C. ISagc control — cqunter mcthod 1‘ Ty R (- , <
- L Smglc IF — ELSE statcmc]‘ns.. . " .o o, )
- - * 2. Counter { - P | PURE AN A
. . &) Initiafize? sk - 5
. "% b) Increment o ‘, - H O ‘o

¢) Reset '
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- . Desxgn and use IF statements rlﬁt rcsul: from Compqund condmons

‘ - ) > » ’ -
T UNITG INTERMEDIATE COBO

Students will write programs, develop flowcharts, and document froblems involviny arithmetic opcrauons
- . conditional and-unconditional loops, subscripts, control fields, subprograms, and table files.

R4 . : y .
At the completioni of the unit INFERMEDIATE COBOL the student should be able to. »

. Wme appropriate COBOL statements that involve anthmcm‘! %‘ulauons S
) o/ - . <

Prepare flowchart outlines that visually identify compound conditions ,

Write a COBQL program that includcs minor, itermediate, and major control field totals,

. ' De\clop COBOL statements that use the perfﬁrm verb

-

Write a COBOL program thal ‘continues the conocpt of subscr(pung

° Construct a COBO[. subroutine . c"

- ~ .
»
¢ -
.

. \\me a COBOL subprogram -

- s -~ PP . -

-

Prepa;c single and multﬂewc}. table files and extract elements from thc files

i : ¥

kS

"

. 'UNIT 3. INTERMEDIATE COBOL  _ _ . - g S
! . 1 Lo ’ ’ - )
‘ ' The student should be able tv wrue apprupriate COBOL statements that wnvolve aruhmeuc calculanons.
- pmwnmvcs omsmvss - )E .
Lo - . and ASSESSMENT MEASURES : .o \
Develop statements that use gnithmetic operators in -svmbohc and verb form. . - ; .
r g .. i ’ . . .
et B Lo . Gnen W;cs of statem Lg\ my‘olwng arithmetic calculauom wmc COBOL .
\ : / } e - * ‘statements (0 add subtract. multnp}y and divide.
. . v T F - . . '\j / ) o
EXp!am the use of the GIVING opnon Lo e e e . O
- . Gw&n the series of C OBOL statements prepared i in thc previous exerise, rcwntc
the statements usjing the GIVING opuon ..
- Explam the use of COMPUTE and ROU’NDED options.. , L. v !
- ) N -~ N \ M -
S . Given the senes of COBOLsfatcmentsprcpqr;d in the exercise above, rewrite the
T toA . statements using COMPUTE arid ROUNDED verbs. - -, .

Design work areas and ref;civing fields that arﬂsppropriatc for arillimctic comp'utations.

St e N . } ’ *
Given a series of problcm statements, mvolvmg arithmetic values.’construct
workmg-storagc ar;as to qhow t valuos in bmar) packed decimal, anq

- : dxsplay R ,;:_ ,_’
v . e, . ¢ = ’ ]

; . 87 : S

)

»




UNIT.8. INTERMEDIATE COBOL ’ :\/ S

.
¥ — .

- . ~ -
The gtudent should be able 1v design gnd use IF statements that resaft from compound condiivns.
3 - .

PERFORMANCE OBJECTIVES/ : ] \
7 and ASSESSMENT MEASURES ‘

.Develop condition namgs ﬁsmg.thc 88 lavel in working storage. . AR
In working storage, use the 88 level to ‘write, an elementary item called’
PAYCODE which uses a code- of | for BAD. 2 for FAIR, and 3 for GOOD.
(Appendix H-1, Part A) . - TN

-

Design IF statements that involve AND conditions.
: Using the working-storage sectiondeveloped in the prc\iéus probicm. writcan IF
- statement to meet the folldWing conditiops. whenr MAX is equal to TOPAL and

< " PAYCODE 1s equal 1o a value of I, go to NO-CREDIT. (Appendix H-1, Part B)
_ Destgn IF statements that iy ohe OR conditions - ) 3//
. _ - . . NS _ . o
' Using the previous working-storage section, wnte an IF Statement to micet the .

« following conditions. when TOTAL 1s smaller than MAX or the PAYCODE 1s /
equal to a value of 3. go fo OK-ROUTINE.{Appendix H-1, Part C)

. . -

UNIT 8 INTERMEDIATE.COBOL " S

i

1

3 . .

The .slu;J_em showld be able 1v prepare ﬂu;u/wrl puthnes that sisually wdenusfs compyund conditivns.

- . -~

' PERFORMANCE OBJECTIVES ; ' L "
oLt and ASSESSMENT MEASURES -

~

- .
E

velo a‘ﬂouchaﬁ using lF-ELSE'conccpis: o ‘ . ' . B
Y TamN = '

v

Construct a flowchart segment that will show graphically the following
" procedure statement IF ANSWER = 2 GO TO NEXT-ROUTINE. ELSE GO

- TO MAIN-LINE. _ . Coe .
. ' ’ LS ‘. . ~—
-Design @ flowchart using AND condiuions. :
L ) . . - . . ‘e [
’ . 3 Construct a flowchart segment to show the following. IF MAX JS EQUALTO | -
: TOTAL }ND PAYCODE IS BAD. GO TO NO-CREDIT. pooT T
Design a flowchart using OR co(d?iipﬁs4. o § A co- S
. i Construct 2\flowchart segment to show -the following: IF TOTAL IS LESS °
o - THAN MA R PAYCOBE IS GOOD. GO TO OK-ROUTINE.' : v
. i ’ N \ L ' . . )
Design a flowchart using’'GO TO . . ..DEPENDIXG O conditions, | v . ‘\\
. Given the statement: GO TO (r'c_ccipés. payfnents, customer credit, general) N
.. ® DEPENDING ON A-CODE draw the flowchart to shoW the interrefationship of
- ~ ., the elements. oL : e £

.
- : - i B 4
< . . . . -
. . v -
. . — . « . e
. PR
. 3 . <.
N . .
- . s . .
T . .
= .
. . .
.
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' UNIT 8. INTERMEDIATE COBOL
The smdenl should be able 1o ume a C 080[ program lhal includes mmor, \intermeduate, and major
. control field 1otals. . i : )
' .. -7 ’...
PERFOR’HA\CE OBJECTIVES _ .
and ASSESSMEhT MEASURES -~ .

Explam and use the conccpl of control breaks.
Given a problem contammg mmor intermediate, and major control frelds, with
an amount that is to be accumulated and transferred, state the rcsu!l of a change
. - 1n the intermediate.field.
. . g

Develop a’program segment containing minor, intérnediate, and major totals.

Wri# a procedure segment for the following problem. A record contains a store
number (minor), a city number (intermediate).-a state number (major), and an
inventory amount. The store number; the amount, and the accumulated totals are
to be printed The totalsare to be transferred according fo rules governing control
breaks. |

~u

-

Prepare a flowchart which involves minor. mt'crrricdxalc. and majos totals » . Seo

.
- 4

>

\,R

Draw a ffowchart to’show the rclauonshlp of the minor, mzcnncdratc and major

TSI e e T .’, routines for the preceding problem. ™ -/
% Prepare a printer laxoul for a problcm comammg muftiple totals and group-mdmuon - O
- " 4 . .
T . ‘ Given'-a printef la\oul sheet, sketch- the la)out for the @rcuously defined '
‘ - problem. - . |
H * » ' * . - * . }
Design a Procedure Division containing group_‘ndxcauon and group pnntmg, - " T i g
¢ . L 4
; * éFaf. the previously defined problem, rewnite the procedure segment to show
. oo . . printing of the store number only at the beginning an¥ when thcrc is a control
\ ¢ break {group indiciation). . ! ,
£ i L ' F) P2
UNIT 8. j.\‘TER'ﬂEDIATE COBOL . . L, )
t\ . 4 -, -

771e sludenl shouhd be able 10 .develop coBOL statemenys :hat use Iize PERFORM % b

PE}!EDR‘HA\CE OQJECTWES ’. ( . P ' .

) - - and ASSESSME\T MEASURES Y ™~

* A
<~ Develop a BERFORM stau:mcnl to enter a mainline segment of a prpgra'm. . ] + ¢

o? } —

!
Given a problcm involying dn cnd-of-pagc condmon anda hcadmg routmc. write

} . ' 2 ; a statement to perform the h&dfng routpnc s J‘ . -
i Develop a PERFORM statement that involves mult:pk cxecuuon dctcmuncd by a vancty of comrols
v 7’
Write the PEﬁﬁORM statement to.increment a countcrfrom an mmai valuc of I ‘

' to 2 final value of 100, Co .

P B

AT
-

e’ - L3
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~ c R L

Design the work areas that are appropriate for controls that are used in thc PERFORM statement.

-l

contain a number as large as 100,

v

Write the workmg-storage sentence to estab&ha copnty that w:ll eventually

= . Q . L4
e Redesign a program to use t}?c PERFORM concept. ) . .. ‘
wacn a previously executed program 1molvxng a heading, code the mstmctlons
o to PERFORM the heading routige.
v MT 8. I\TERMEDIATE COBOL - . ”
'Ihe student W able tv nrite a f OBOL pzugram that coniains the concepl uf subscnpung ' L .
- 1 ¢ ’ ‘

PERFORMANCE OBJECTIVES (o ‘ '

_and ASSESSMENT MEASURES N T : e WP
i . T 7

Des elup subscripted Values 1n working storage through the use of REDEFINESand OCCURS s:?!cpnms_
_/ L ]

Code the workipg-siorage section of the data divsion to prévidc o5 a table

containing thre¢%lements of two digits cach. (Appendix H-2: Part A) ’ ¢
- Gn.c;x a small table in working storage and a problem stateme
redefining and subscriptng ofghc clcménls of the tahle. (A,ppcndxx

sﬁaw the '
.Part B)

— — - . I}

_--- Devefop thewoeedurc stgmcm 1o mm:ubscnpl’e&dcmea&&

3
A
[
2

’ ' Wntc the procedure scgmcm for the DAYS-OF-CRED!T lablc o: initialize a_
3. . . COUNTER. move one subscripted value to a place called PRINTOUT; gotoa
. . paragraph called OUT after exhausting thc table cfcmcnts (Appcndnx H-2, Part .

O,
. A .
? <
Expgn the use of thc l.\’DE‘XED BY and SET statements. ¢ Q}\ ’ )
. Rcwntc the working-storage Section for the table DAYSOF-CREDIT to /
? » include IVDEXED BY. Write a statement to set the index to a‘valuc of 4inthe »n
abov; problcm (Appchdlx. H-2. Parts D and E) - - . . .
o UNIT 8. INTERMEDIATE coBoL .- e
The student shodld be able 10 com!ruct a COB0L miirauline.’
’ . v ' .. o
PERFORMANCE‘ O,BJECTIVES . o - s . Tr ' : .
'3 ¢ md ASSWENT MEASURES R _,'/; ot e ,
. - - - . ¢"
Devclop a PEI{ORM statement that causés —‘ﬁ;agc toa subroutmc T
) , Givena problem statemcm invplving a heading, wmﬂhc PERFORM statemcm,
- . to epter a HEADING- ROUTII\E . .
. o .. o, <
Develop a subroutine segment, in the prbocdure dwtslon. . ~ R /\ i
. h |
P . . " Writéthe profdurc scgrncnt to prmt a hwdmg Meman outptitarca wflbd A-lmc |
o and show the sc@mnt*at the cnd of the program. (Appendix H-3, Part A)
. - ' Tm ¥ f ‘.
. - ® . 86- ) .

A Y - | ’ —/ . ’ 90 L)'/. - -




s b 4 i X
o Prepare a fidwehart for the s'_ubroutin; section-of a program. - ) an \ . "..
. ) ’ Using the previous problem, draw a ﬂowchart o show the branching to and,
L .. - returning from a subroutmc (Appendix H-3, Pant B) ° . ‘ .
/ UNITS INTERMEDIATE COBOL "' o

5

- -

The student should be able to write a C OBOL subprogram . . ‘ .

. PERFORMANCE OBJECTIVES  ° ' : , L
n. . . and ASSESSMENT MEASURES . L e
' S . , v ’ . N ¢ s
Explain and use the COBOL CALL statement. I S ( <
Write the CALL statement to use 3n Assembly program'wﬁw'h is almdy in " -
- storage to write the current date. The wld is CURREN’['—DATE o :
Develop the 1de_ntif'mtion di‘Vision ofia suhprégram. *, - ] ¢ ’;‘ - T ,
- s N - < ‘
4 Givena prob!cm statement and rpecxﬁmuon ¢onstiuct the workmgastoragc and = -
oo " " linkage sections of ‘the'subprogram. (Appendix H-4) S
De\eldp the procedure division ofa subpn[)gram .. . - ’ L ‘\ ' -
. Iy :
" Givena problcm statemgnt and smcxf'muons complete v-orkmg-sto cand &,
. tmtage socﬁom——wme pmocdmc-stattmcms for the subprogram. * fg <N
) De\elop the udentxf'mt;on dmsxon of a main pmgram (m-llmg program) - L ' -
- <~ Gncn a probjem statcm;m and specificktions, write the ideftification division'
et for the mainline program. (Appcndlx H4-2) , _ .
{ P . 2 .
De\elop the workmgﬁtoragc hnd lmkagc sections of a main progrﬁm ’
. N
) e * Givena problem statement and spec:ﬁmuon construct thc workmg-storagc and -
% linkage sections of tRe maintine program . \_‘ *
’ B, ¥
/
. Develop the precedure divlsxen of thc main program. ’ i * .
. - Given a problcm statement and spccxf'mt?ons complctc v,orkmg~storagc and
: _ linkage sections; write procedure statements for the main program. :
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. LMT 8 INTERMEDIATE COBOL g S
- > ‘e ‘

The.s uudent shuuld be able ?0 prepare single and mulu-lesel table files and e.u)au emenys from the filgs.

.’ . - .

ECTIVES ‘ 1 4
and ASSESSMEI\T MEASU RES . - -

¢ 7 !

PERF OR MANCE 0

De\elop the workmg—storage section usmg the REDEF!\'ES and'OCCURS clauscs
Given a problem statement containing 2 STATE-NAME (14. positions), a
= ' STATE-NUMBER {2 positions), and a STATE-AMOUNT. (9 fosition.s)
initialized to zero. for each of the 50 states. construct the table in working storage.
Redefine the table so that two of the ping positions of thie STATE-AMOUNT will
. be decinal, and so that the table can be referenced by subscripts. (Appefidix H-5)

[ ¢ .

.
[ ' .

Create, a search argument holdmé aréa in working storage.

Given a two position number 1n a card. create a search argumem using the 2‘7
N ’ T level. - - .
. . . L .

-

-

- i 7 - . . -
. Develop the priocedure segment thj imtiahzes a mrch. finds thc Jtem, arid pr(zcsscs the uc'm.

Gncn the previous problem, write a statement to scarch for an c!cmcm in the
table If the Jumber exceeds the imuts of the table, go to ERROR-ROUTINE.
Given the le above, write, a statement to move the,table jtems found to
TYPEOL’T ' -

‘ . . - . (-

Desclop muly-level table files (two or more dimensional files) using | the REDEFINES and OCCLRS

-

Cclauses. N . L . .
Wrife a multi-level table in \&orkmg sterage which contams two cl codes and
. four train.fares. Redefine the table so that it can bc referenced by subscnpts
- (Appcndxx H-6. Part A)

* -~ \
‘ .

"Create the procedure segmcm that moves subscripted yalucs,
. - ’

, Given the previous problem, wnte'a 5tatomcm tomove the coach fare to Orldndo

s T - A‘F‘i

- . into an output area called FARE-CO§T (Appcndxx B-6, Pari BY
. .
. De\c'up the prmcdurc scgmcnt that tests hmmmons of the taﬁlc and }ndscatcs thc ‘end of the table ﬁlc

v

-
Given the previous prob!ém write a statermnent to tcsts'nc.clcmcms and branch Yo

' . READ-AGAIN if the limits of the table have been exceeded, or to contmuc
s processing ;f the clcmcnts are mthm bounds of the table. . N
I * 4 . . L
\'_ . .
~ r ' -~ .

.

‘a
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UNIT 8. OUTLINE ~ | REFERENCE
‘ . - ( " N », ' 2
*I. Review COBOL Flowchart and Documentation . : 2
1. Revicw’Eh:men}s of a‘hOBOL P;'ogr'am’ .~ R R
L) . .’/ ’ . . N
. A ldentificdtion division A .
™ «
B. Environment division ) = I ,
C Da- d.’.. .“ ‘ L v . ~ ) .
3 :La\{t ivision - = .
{ . D. Procedure division- 5 i
— - 4 - . » v ,
I Anthmctic and Related Statements , !
N A. Anthmetic operators * . P , - ’
72 4. Add. . — "
. . =
. 2. - Subtract. . - o :
3 Muluply. v — 1 - ; ‘
4  Divide. . L
e 6. . ) ,
. B. Guying opuion ' ]
A \ » T X e *
"C. Compute option : = “ '
- N N 'y «, ..
D. _ Roundéd option ~ . )
E. dn-sx;c ‘error- ’ y
BN . \‘ - ,
F Usage statements 1n working storage ) ‘ ’d
; - 1. Bmary . ) - 5 N
" 2. Pagked decimal S e : .
). Display 4 N o
- ! - .
-~ . - é 3 ? .
G. Perform appropriate exercises. . . - 1
. / s 3 )
* IV. Conditional Statemepts® '} ¢ .
.. h - - — -~ . a
" A. Review simpl‘c'l‘i:’ statement 1 ; P
s - A * -
. B. Level 88 in data division N ) . Lo, ’
¢ . . , 5
C. Compound conditions — Boolcan logic .
- 1. AND operators with IF statement . - .
v 2 Of} operators with IF statement . . ..




REFERENCE __.

4
UNIT 8. OUTLINE .
* . -~
D. Flowchart using
1. -AND operators .-

.2. OR operators -
E. Perform appropfiate exercmes.
F. GO TO dependiyg on clause.

G. Alter statement.

—

£

V. Major, Intermediate, and Minor Totals

v o

A. Control field . p

1. Minor .
2. Intermediate with minor

~

‘3. Major with intermediate and mirfr

Flowchan - S

w

»*

C. Group printing and 'indiating .

C
-D. Phnter layout -

E. _ Problem application -

Py Al

V1. Looping and Indexing

. - ¥
A. Perform s~ varying statements
l. Examples-
2. Flowcharting °
3. Program coding - ] R
.. " a) Bafa division
) (1) 77 level
C (2) Other Idvels
B Procedure diyision
4. Perform appropriate ‘exercises:
« B. Subscripung ,
1. Rules for subscripting ’
. 2. [ Use of redefines clause A
3. Use of ocgurg clause g
4., Problemgoding “. o
S. Perform appropriate exerciscs. K
& , e
m »
. Q- ' 90
N, N ﬁ-
s Y L1}

[
- - ———
Shelly and Cashman
\
'
4 Shelly and Cashman ’
’ . ~
[]
. » - " :
P -
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1. ldentification division
2. Data division .
a) Workingstorage section
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I. Problenr application
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VII. Subroutines and Subprograms ©
A. !ie\'/iew the perform verb. ’ -
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Bernard; Solomon M. System 360 COBOL. Engiewood Cliffs, N.J.. Prchtxce-ljall Inc !968
Descnptne course outline and reference text are especially helpful to the teacher in plannmg toteach
the fundamentals and program devclopment of the COBOL Languagc .

- o M
1 LI \

-

*  Burroughs Corporatnon Bu{roughs 32500,’3500 Informanon Processmg .System COBOL Reference
Manual. Detro;t, Mich.: Burroughs Corporation,” 1969.

" This refererfce manual conyuns a complcte listing of COBOL germs. The arrangement of matenal by
mdwxdual terms wnhm the division is especially helpful for the begmnmg teacher.

Boa:d of Edueauon, Clty of Chmgo Cumculum Guide for Imrodua/,on to Data Proces.smg Chicago.
Board of Education of the City of Chicago, 1967.— .
This cumculym guide can be uséd ag a t her reference bool; for the ét 9-week unit, Basic Concepts
»‘ofeata Processmg, whnch is part of the MCPS Data Proc@ssmg I course of study *
. W, J
Eastern .Bilsiness Teachers A.ssocxauon Proce.ssmg Data in Bﬁmex. Education, and Government.
,Somemlle, N.J.: EBTA, 1972, )
This book can be used as.a teacher reference for the first two 9-week units, Basic Concepts of Data
Processing am# Computer Concepts which are parts of the MCPS Data Procﬁsmg I course of study

" Feingold, Carl. “Introduction to Dgta Processing. Dtsbuque, Ia Wm.C Brown Company Publishers, 1974
This book can be used as 3 teacher reference. The ormagon on Preparation of a Report Using B.’PG
page 130, willserveasa lmmmg aid. This book contains a number of photographs of equipment used in _
the industry, and it also gives an outline of the ¢ following pmgmmmmg languages. RPG Fortran v,

~_ COBOL, PL/1. It can be used as a student text or .rcferenoe

Internationil Busmss Machines Corporauon. Tntroduction to 1BM Dorect- Acces.s Storage Devices and
Organization Methods. White Plains, N.Y.: IBM, 1974 Y 2 '
This book tan be used as a teacher rcference in the unit on Computer Operations II jnthe MCPS Data
Processmg I course of study. K

-
/

— —. The C onsiderations of Ph ysical Security ina Computer Environmem White Plams N.Y.. IBM, 1972.
This is one of the few references available on the topic of security within 4 data processing organigation.
It addresses the problems of personnel security, equipment secunty, eqmpm’ent failure, and data
i\, security as included in the unit Computer Operations I1. L

M iller, Boulton B. Computers A Users Iniraduction. Edwardsville, Ill Bambndge Inc 1974.

This publication can be used as either a teacher or studcnt reference for many broad topics in the units
on Computer Opcrauons I'and, I1 of the MCPS Data Processmg I course of study. .

Schnake, M. A. Data P(ocessmg Concepts. New York: McGraw-Hlil Book Company, 1973.

. This publication can be used as z teacHer reference for many brofY topics in the units on Basxc-Conoepts
of Data Processmg, Computer Concepts, Computer Operanons I, and Computer Operations II of the
MCPS Data Processing I course of study. . » 5

A .

State of California Employment Dcvclopment Department.. Career Guxdes Jor Entry, Occupanons m Data
Processing Sacrathento, Cal.. Statesof California Employment Devel ment Department, 1974,
This book mn‘ be used as'both a teacher and a student.reference for the career sectnop inthe Cemputcr
Concepts unit of the MCPS Data Proc&ssmg I course of study. ’
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Awad Eltas M Buszness Data Processing, ‘jrd ed. Englewood Cliffs, N Prentnce-HaH Inc., 1971
This is an excellent bpok which can be used as a student text, student referenoe or teacher text for the
first two 9-week units, Basic Concepfs of Data Prooessmg and Cogputef Concepts which are parts of
th: MCPS Data *P;omsmg I course of study: °_ ' ‘

Cashmam Thomas J. lmroducuon to Computer Programmmg S)stem 350 C@BOL. Fullerton, Ca!
§{ Anaheim Publishing Company, 1970.
This student text uses 2 problem-oriented approach in mtroducmg programmmg concepts. Basic

concepts such as hardware software internal datarepmentgtnon flowcharting, and programmmg are
_ included. ’ o’ -

v . . . Y
3

Cashman Thomas.} and.Fletcher, Dennis A. IB%Sthem,%O RPG Programmmg,}ol I, lnrroduction. .
Fullerlog..Cal- Anaheim Publishing Co?, 1967. S
- §pe content covers File Description, Input, Calculation, and Qutput Specmﬁmttons for RPG. Although
it was designed as a textbook, it can best serve as both a teacher reference and as a student reference. .
Most entries for a given spécification form are located in onie chapter. The supplemerary problemscan
be used selectively withnthe classroont text. Thiscanbe used selectively with the RPG p{ogrammmgand ,
macro $tatements. . . .

- IBM Systemn 360 RPG Programmmg, Vol: I} Advanced Concepis. Phllerton, Cal Anaheim

Pubhshmg Company 1967 *

" The content {overs fixed ! .oglc. branching, looping, table lookup, multiple ﬁl&s, and subroutmes The
appendices prowde an easy reference source of Core Storage Savmg -Rules, Core Storage | )
ggquuements Summan of Indicators, Error CHéck List, EBCDIC Code Structure, th!'etenoes "

‘ ween Versions of S, 360 RPG. This gan be used as ateacher reference, as a student reference, and as a
source of a few additional problems. . -

C rawford F.R. Imrodua{on 1o Data Processmg, 2nd ed. Englewood Cliffs, N.J.. Prentice-Hall, Inc., 1973.
This book cart be used as a student text, student reference, or teacher reference for the secohd 9-v.eek
‘unit, Computer Concepts, which is part -of the MCPS Data Procssmg i course of study. *

13

Feingold, Carl. Introduretion 1o Daza Proces.smg Dubuque, Ia.. Wm, C. Brown Company Pubhshers l9?1

., This may be used as a teachet reference and as a student text or reference. The information on
Preparation of aReport Lsmg.RPG page‘l30 will serve as a learning aid. This book contains a number
of photographs of equxpment used in the industry and it also gives an outhne of the following '
programrmng languages: RPGs Fortran 1V, COBOL, PL/I - .

-

Fuon,. \‘v tlham M., D Arco Anthony, and Onha, Lawrence. lntroducuan to Campuler Operatton.s J‘dev.v
York: McGraw-Htll Book Company, 1973.
/ Thi book can be used as a student text oy 2 teacher reference for the units on operatnon, G'omputer
Operatsons I #nd Computer Operauons II of the MCPS course of study for Data Processmg L
In‘tematzonal Busmess ‘v‘[ach»mes Corporatnon, A Data Processing Glossary. White Plams N.Y. IBM
1972
A Data Processmg, Glossar) serves asa dtctxonary of data processmg terms for thé students.
Q‘
Bastc Punched Card Data Processmg Prqgrammed lmtructton Manuals thte Plains, N.Y.. IBM,
- 1964. | ’ - )
" This is aseries of manuals wl’uth canbe umd 25 a student text, student reference, or teacher reference for
the first 9- week unit, Basxchonoepts of Data  Processing, which is s part of the MCPS Data Processing |
" course of study

‘ L




R 'Introducnan to i&M Data Processmg Systems. White Piﬂms N. ’{ iBM, 1969.
This book can be used as a student reference or a teacher reference fg; the, second 9-week umt
Computer Concepts, whlch is a part of the MCPS Dz Processing l course of stydy.

——. Introeduction to System/360 Text Proyammed Instruction. White Pla.ms N.Y...IBM, 1929
’ vThls book can be used as a student text, sthident reference, or teacher reference for 1hc segond umt, .
Computer Concepts, of the MCPS Data Processing i course of study .n
\ ‘ . , . . iy =
——. Number Systems. }Wmt&lens, N.Y.. IBM, 1968. . .‘ i - \ ’ . .
. This book can be used as a student reference or Smcher reference for the second unit, Computer
" Concepts. ‘ . . .
) !
—— System, ’360 3 Operating S ystem Operation Tmiru'}zg- Manual. Student- Text White Plains, N.Y.,
:IBM, 19697
" This material goes th the Acfvanced Systems Inoorporatcd COT Series of books and the ndcotap&.
?a.n be used as a separate text, supplementary matefial, of referencé material for 'ehc umt on
mputer Operatmns lin tﬁe MCPS course of study for Data Procssmg L ,

——. System/360 Report Program Geneérator Codzrg White Plams N. Y IBM 1969. ,
‘This teohnic&! manua} can be used as a'‘teacher rcfercnpc and as a programmed msuucnon text for a
student working mdepch:ndy v.hen progmmmqg RPG ina Systcm, 360 cnnronmcnr..
] . e’
——. Systems: Introduction to RPG II. Whité Plains, N.Y.: IBM; 1972; ' S
.. This technical manual can be used as a teacher refgence and as aa/advanwd student text. C&a: charts,
graphs and illustrations are pduded. Since RPC 11 was initially dwgned to be used gnan iBM
" System 3 Gomputer, the mferences to machine C}cles and funcum:s may be du'cctly related to Lhat
har’dware : . . ) .
—t S)sterus Reference Library,-IBM System /360 'Basic Operatmg System Reporz Prognzm Generator
Specifications. White Plains, N.Y.: I?M 1970.
This technical manual can be used as a teacher reference and also as a studcnt rcfcrcnoc »xhzn
programming RPG i ina Systemf360 environment. . ; . ~
Marxer E‘llen Elements of ‘Data Proce.sszn;. Albany, NY.. Dclmar Publishers by Lmon—Edumnonal
Publishing, Inc., 1971. . '
This book can be/used as & student text, student rcfcren’cc or teacher refercuce r the un%t, ,
Computer Conccpts, of the MCPS course of study for Data Promngl . RS
g’ - .' >
Murray, Jerome T Programming in RPG H. IBM System/3 Ncw Yorlu McGraw-Hxl] Book Company, . - -
1971, ; T
This is the second of two tcxtbooks designed to teach the machmc opcratwn of the IBM System, 3
computer and the program language KPG II — the main language of the System;3. This tekt could,be }
* used as a teacher reference and as a student texgbook, especially in the arw of magro statcmcnts
National Cash Register Company. hitroduction t’o\Programmmg Daytop, Ohio. NCR, 1969 .
This textbook could be used as a teacher reference and as a studcnt refcrcncc Thergis a good example
of a decision table in the text. S ] Ce LS

- f
*

Shelly, Gary B, and Cashman, Thomas J. [mroducuon to Computer Progmmmmg AhSI COBOL.

*  Fullertan, Cal.: Anaheind Publishing Company, 1973, .. =
This student text uses 2 problem-oriented approach to introduce COBOL' prdgram}img c;onccpxs. .
Basic concep mcludlpg flowcharting and programmmg are included. An)enczn Natiogtal Standard
CGBOL conccpts are used (hroughout ‘the text. ) 4
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. Introduction 1o Flov.chamng .and Compzaer 'Programmmg Logic. Fullerton, Cal. Anahc\’m
Pubhsﬂmg Company, 1972, * .
“This book may be used as a companion text to eroductwn to Computer Programming A NSI
COBOL. Thc de»elopmcnt of the flowchart by segments which are related ta illustrations is extremely .
helpful m prepanng the studcnt to understand the relatonship of the pans to.the whole flowchart.
Imroducuun to Computer Progmmmuzg RPG E ull:rton CalpAnahcnm Publishing Company, o
~ - 1972, ; v
This boo}x is designed as a student text. Tﬁe book has clcar exadplﬁ in the introduction to each topxc . T
Eour actitits rreach chapter, revzcw qucst;o‘!is, short coding problems. debugging RPG progtams
and two problems are given.

e
';';nous E.F_, Wagner, Gerald E., Wanous, S. J. Fundamentals of Data Processing. New Rochelle, N.Y..
Southv.&stcm Publishing Company, 1971.
This book can be used as & student text, student reference, or teacher reference for thc first two units,
Basic Concepts of Data Proassmg and Computcr Conccpls. of the MCPS co of study for Data
Pr'oo&mg L. ‘7“ « 9
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Advanced Systems, Incorporated. Computer Operaxor Trairung — Video Assisted ln_strucuon, Student

‘Guide. Elk Grove Village, Hl.: Advanced Systems, Inc., 1972 >
Thius book. together with 10 video tapes and the IBM related manuals, can be used as astudent text for

the unit Computer Operations I in the MCPS cou f study for Data Pr@ccssing i.

-
", Minnesota Mnmng and Manufactunng Company Data Procexsmg, Vols. 14, and a corresponding set of
o« (Jransparencies. St. Paul, Minn.. 3-M Company Visual Products Division, 1966. .
b The four volumes can be used as a feacher rcfcrcnoc, while the corresponding set of,transparencies can
be used as smdcnt visual matcna,ls ' 7 ’ -
T S Govérnment’ Employmcnt Scmac D1cucmar) of Occupauonal Titles — 1974-75 Wa.shmg)?n, D. C )
. Government Printing Office, 1974.
) * Thus publication can be used as a handy reference gmdc to diata prmmg and related jOb titles. .
/ Studcnt and teacher reference. / ; _ \ . RS
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Card Rwieass Fushburion  Rufich/Resd Station Siiding Pressure Plate
VRead S 1

- -

-

Card Hopoer

: T

Card Stacker ———eme———up.’ Y - ‘Print Unit Cover
'] -

.
‘:oa—"'— ) - Cok Indi
- &3 »

e Futictions| Controls
Keyboard

.

Modei 3 Pribt Punch-Veedy

Models 1 snd 5, which incluce verifrer
function, uss s combined punch/resd
station located 38 shown sbove They
ah10 have 3 red VERIFY hght on the
keybosrd 1o the right of AUTO/SKIP/-
DUP swrich, and PUNCH/VERIFY
pentch at left noe of keybosrd consoie.

r

A i Tox: Provided by ERIC
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CARD FEED PATH

1

.

RS

Card Moves

"Ke"y Depréssed -
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L3 APPENDIX A (Cont'd.) ‘ ,
b CARD PUNCH PROBLEMS TO TEACH SELECTED CONCEPTS {

Protbilem 1 .o ST ’ .
INSTRUCT IOI\iS. Punch oné card and then duplicate one coby of the same card and pass in both cards.
When this is done correctly, the teacher will return gnecopy of the card so that youcan tape it to the bottom
of this instructioh sheet. \ . . : . ‘ ‘

Field f\‘ame_ ) ~ ., Card Column 7
Lastname. » Tod-14
First name : 15-19
Initial = - ‘ . . 120°
. Street mumber 21225
Street name - ’ 2645
City . - 46-60
- State 61-62
~Zip code . 63-67
" Blank ’ E 68-80

L3

' M 4

.

CARD FORMAT

First .
. Name -

.

15199
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Be sure, there are NO CARDS in‘the card hopper for Prq ems 2 3, and 4

L { N
’

Problem 2 , - -

. :
The teacher wrll retum one copy of card punch Problem I to be used for this exercise.

S e
Dupllcate one cop) of a master card by msertmg the master..card in the read bed and manﬁaﬂy feedmg one
card in the punch card bed. .

L . . . R .

. 3 . ' .o s

¢ Passin both completed cards td the teacher.

. . V

¢ Fasten one completed card (after it has been <hecked by the teache;) to_the back of thrs rnqtmctton
o sheet ) o e . -

»

,‘ProblemS L e . T, .
- . \ . . -g‘ ¢ z

™ Use the master card giv en to you v.hxch has two errors andduphcate correcting the errors. See * in Problem
2§# - . . .
Problem 4 : . . o
‘ 12 -
Use the card glien to you, and interpret it on the &rd pup,ch machine. Be sure to return the functlonal
. coatrol. swltches to DOWN when finished. . 5 ’ﬁ

t

£

® Pass in the one card when it is ﬁn’ished.ﬁ\"\r :

_*"7 Fasten the complgted card (af ter itAhas‘_been checked by the teacher) to the back of v instruction sheet.

.
~
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1\ < . . R
. Problem § . ‘ % - . . \ o
/o, - < A B

The prurpose%of this problem is to lay out the plannmg card for a program card.

e o . * [ 4?: . 3 . . ._, ¢ .‘ . -
DlRECT lONS ' ) : . .o T .
- . ¢ . * e , - . . "
' I. ¥ Prepare a progratn planning card for the figlds listed below. * o o . .
N . . 4 " ’ ’ - L
] 2. Mark each field Wlth a vemcal line. ; :\ . , N . N ’

3, ldent"fy what kind of field is be:ng planned e.g., alphabctlc, numenc, dupllwte s

4 Across the top of each fi eld, darken the rows and columns to 1nd1cate where the ol¢s in the ’
R . program card are to be punched. .t i \
" ; N
. / " Printabove 1he 12 row which ke) you vnll depress to get the punch you want for each card cofumn’ -
= - y
¥
f; .6. Pass in the pTannlng card for check by teacher before you go to the card punch machlne R
£+, Card format - - !
Lo Card . ' _ T ' - ' . .
- - .Column ‘. , _ ; & ,‘ . Coot
st 1-20 alpllabetic field . ‘ A : ; T - ’
- 21:30 numeric/dup field =~ . ) . B
31-45 numeric’(manual punching) field *
‘ 46-60 alphabetjc dup field , e . . ’
. ’ 61-80 skip ﬁgld . - . \ E

a . ”
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P A ”~ “ . Lo . ¢ . . . l . . X , { } . .
. ’ - ! P ) lr' ’ ¢
| APPENDIX A (Contd.) . = | VR . \ . L L
' . R g Lo ..
. . . . . 3 . L Tt . - . AJ 4
H e ¢ . . \’:.-' R Y * , . .
. . . . . o ‘ b . 4 | . .
. e - = - : ' - j
- Prgblem 6 I . - ) . )
- ) . - ~ - y ) -

l.’regare é,plqpn.ing card onl)'{ for the following card format:

CC 1-20 automatic alphabefic shift *° =~ . R ' )
. » CC21-25 ‘automatic skip _ ’ . ' .
CC 26-37, numeric ve o C S . , .
- CC 3848 automatic duplication * ) . . ..
T CC 49-50 _numieric . - - T e
‘ CC 51-J0  automatic skip T -
. CC 71-75 automatic duplication ‘ . o
. CC 76-77 numeric : T . - . S,
., .CC 78-80 " automatic skip / S e C T - -
Problem 7 . S " . , , /"

Prepare first a planning card and then punch th; pfogr:zm card. .

. CC -5  automatic duplication ) 2! - .
.CC 6-20 . automatic, skip- * . C ) R o
CC 2141  automatic alphabetic shrft and duphmte - :
@C 42-50 numerig. : .
CC 51-70 * automatic duphcatron . : . .
" CC71-80 _ automatic skip ~ - ‘ g . .
-~ Problem 8 | - ) ] . T i . . ] - -
8 - - . .
Prepare a program card onb while at thé card punch but wrthout any preplanmng or planning mnd Punch "
while yoa think. , , U o
. CC 1-15 automatic skip - ) . ’ - :
CC 16-20  numeric and duplicate - : . ¥ ‘
CC 2140 alphabetic shift ~
. CC 41-59 auqomatw duplication ) . o .
- CC 60-61 numeric Y . 2 : -

CC 62-70  alphabetic shift

n. CC71-75 alphabetic duplication V. » . N
CC 76-80  automatic ﬁ o . ) . B
Problem's : S~ . e

Rgpunch a program card combmmg Problems 7 and 8onone program mrd Besuretotumn the print swrtch
off ?eforc stafting,

-'M - - 1- ¢
B T Croae . .

Problem Ton the upper program leve] * l ) .- 1' ’ ) B
Problem 8 on the lower program level : ‘ -

. <
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» éPPEI'VIng A (Cont'd.) . ~ > . . S
" Problém 10 A T oo # o
' Purpose of this probleni‘is to: } A S ) L .
L PuncH a p:ogfa;n card ‘ . T ' .
' 2. Pnsert the Program card onto the program drum ' o
. . . . i
3. Use the stawhqels ) S ‘ T N .
4. Use your own p_roéram ca_rd} to punch three data cards - ) L
. ’ LY . ‘ ‘
Directions: J oL ' s
. - PR * B * * ). - 4 - .- . . .
E ‘I The card FORMAT is: - . B ‘ e
CC 120 name field (last, grst initial) - ' b T
CC721-25, blank field ' . g . o»
CC 26-29 grade and section number field . .
CC 30-35 .current data field (to be-duplicated) .7 :
CC 3680 "blank field ‘ y .
2. Clear th¢ card bed of all cards before starung.
3. For the first card, keep the AUTO DUP switch off. - = - -
For the first mrd turn AUTO FEED key oq and jwd two cards. )
4
4. Punch the first card. Then turn AUTO DUP-AUTO SKIP swuch on for the second and the third
cards. a .
s * e ’ - . .
* 5. Data to be punched: " B - T, v <
‘ lst card SMITH ALBERT J 10-24 (current date) . ' — . .
¥nd card HASHBARGER EMANUEL'H 11-02 (current date) ,
‘ d card FREDRICKSON THEODORE S i2-17 (curren{ date)
'NOTE ¢h card must beentlrely ionect to receive credit for Problem lO. ' . o » .,
', -~ - * -~ - L1
Py - -
5 VA e ‘ 4
4 . ' .
0
o/
. * » oo £ ¢
- ; - . ’ r ) Q.'.o ' -
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. .
+ oinpet / ostyst oedis ead devicyL-
Tope racorder

20wt oc dote 10pe with
/ deta cord niornstion

reasved fron tope

recordge” !

o
Fg‘”dm 1204}, ostput (ontwtr tope), epd
{mtrochon tape) movated 1s magastic

Predie osyened o
preject states gad progrom
Seveioped &g adapted 1
copotity of systea

g - EWhfk coordiogted systen
Destrption of encuced digits .o Hedtedend caatroiied
to tobre préblen, peint
1,2 3 prodiem anclyss’ . resalts o desired form,
3 = apel Cotapreporanion oad yenify octerocy ¢ad
4,553 mnpet 1 outpat med-o ond Lemtes” 9\'90!;51 of compyter
s 7 = contre! peosessing Center T v
8 = oulpy! mede ond derces
~

A
L. M
wCestrol processing eater gy

A -

A typical butiness gpplicstion of an,electronlc dato-processing syztem
. v .’
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& .

A

11
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Withholding : FIcA
tox . tor
{epo” ‘ report

'po‘rm"
reports




t
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_APPENDIX A (Confd)’  BASIC PRINCIPALES OF ELECTRICITY
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ELECTRO
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OPERATION 1}
r

——{ OPERATION 2
/f

o

-~
TDSING TYCLE

0

_INDEX POINTS
60

30
~ A-60 INDEY POINT
CICLE = 1 HOUR
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RELATIONSHIP BETWEEN HARDWARE

1]
+

AND SOFTWAI}E IF A COMPUTER SYSTEM -

v
—— >, —
= -

. H
Control

Storage .

.

-

* | C(-)-HPILER_ ] .

* lsomzca PROGRAM,|

* ] IOBJBC:I’ PROGRAM

[ HE

Proc;.ssot
(Arithmetic/Logic)

*

vt

Q. ————

CENTRAL PROCESSING UNIT

*Software shown within the
Storage Section.of the GPU -

’
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JRFENDIX'B (Contd) f

AJ

. ) . ARITHMETIC QuiIZ

" 1. Count from 0-32 in
A. Binéry
B.! Octal

C." Hexadecimal ~ | A <
2. Add the fol/lo»;'ing Einarfﬁ'urﬂbers: '
A. 1110 B. 1110 IR
0101 1001 : ’
S}lbtract the fgllowing binary nqrr;'bel:s;

A . 1001'B. L1000 °
0110 1001

cﬁ@ the decimal number &\02 into: *
A. Binary o '
B.: Octal |

C Hexadecimal )
C?n've'rt t};e hexad‘ecimal number 7A7 into:
A. Binary

B. Decimal "%

Code the namcbof your school in:

A. Hoflgrith .code.

B. BCD

C. EBCDIC




.
.
s ]
:

I

(a) "A" will be printed ’ times,

(b) ’ - 1s the list of the values of "A as

. they wilf be printed, -~ ¢ - KA

(c) "Sum" will be printed - times, . ¢

) " s the list of the values of "sum" as they
will be printed.. = - o .
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APPENDIX B (Contd,) oL T v . .
e 3 ’-49; b ¢ . . ‘,':,, i ' B : . )
'N - ' A . -
) . Look at the log;c chart below and answer the questmns on the
followmg p‘age, R .
\ * ,
v ! }’ - ~
| sercounr| _ oL L
. N . e e, “.{(
SET SWITCH ‘
12 .ON
“. I3 T
“*‘ Y 7 -
. . %ot
- = * ‘ﬁ)”
. READ \ - , ==
. 'RECORD : (
\.- - . 3
. SWiTCH SET .
. 12 LN SWITEH
/2 OFF . e
ofF "

‘e

“

SET SWITCH
/2 oN et ..

« 3 | ", } - “T

N ADD
co ! 10 Covur

e

5 »
e [}
e
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\’ :-’ > - : ’do - ! : s, '
APPENDIX E(Cont d ) . A L _
P - N
) ’ 1 4 . ’ =z t A o .
) A - L J
X ’ " ) ‘ " - Q - ¢ :
R (a) Coiumns 15 Qf an' input record will be printed -
. R tlmes . ¢ . : . { .
. P < : " . 5 ‘k‘ 7 ]
W Columns 7-10 of an mput record will bé printed . .. 4
times. . ‘
) ‘ (c) The printer will print " times.. & ..
. . v ey -
. (d) The . : block controls the number of prmtmgs .
. . N R
N (e) The block controls’ which columhs-of a .
record are to be printed.. . e . ) '
’ N, & .- . 1 .. . - ) 1
' ' " A ' (. e ! } i
i % .
- " “ L
. l?{‘ . ;‘:‘ ! i}' ‘g . - » « s
* '7 ’l 4 —(‘I :
4 ’ ..\ I3 I - A
I ) - -
' H (\ - ‘ !
~ -~ ¢ . v 4
K ' ® -~ < s
] _— . »
i . - ¥y - - .
R t
* N ’_ P \ Py
. . - ) ] . . . \
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COMMON PATHS IN DATA PROCESSING : . ' 3: -Senior Systems Analyst
NOR-SUPERVISORY JOB CLASSIFICATIGNS _  ° ‘ - -

NOTE: Not-all possible career pathd are indicated, o, Junior Systen?A;alyst

(W1od) g XIGNZdAV

\

" SYSTEMS

AN

Ve
/s -
o i .Senior Programmer

- ’; i .
* Junior Programmer

b

—_— e

-

£

Senior Computer Operator

(:- -
% _Senior Data Entry Operator . i

Junior Computer Opechr

i Junior Data Entry Operator ' . . I - 2

) l /

DATA ENTRY . .« COMPUTER S ) . ‘ CONTROL CLERK
OPERATIONS . OPERATIONS : ~ J .TAPE LIBRARIAN




* MANAGER
-OF .
DATA PROCESSING

o~

.

¢

(-pau0)) g XIANAddYV

A
N

DATA ENTRY
- SUPERVISOR

SENIOR DATA ENTRY |

OPERATORS
JUNIQR DATA ENTRY
¢+ OPERATORS.-

|1

b

OPERATIONS SUPERVISOR
SHIFT' SUPERVISOR

*, TECHNICAL COMM.
. SPEGIALIST
SR. COMPUTER OBERATOR

- oo
.m! . COMFUTER OPERATOR|

-

" DATA CONTROL
*. ' SUPERVISOR

SR. ‘cpNTROL CLERKS

>
)

* JR. CONTROL CLERKS
b~ 4 ¢

- 3 .

PROGRAMMIKG
SUPERVISOR

=t

SYSTEM PROGRAMMERS
-~ V4

SR. APPLICATION
* PROGRAMMERS

JR. APPLICATION
- PROGRAMMERS

SYSTEMS
SUPERVISOR

. SYéTEHS.AﬁRLYSTS

. SYSTEMS ANALYSTS |~

{
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= . ‘Directar] - Secretary Systems v . %ﬂ,z -+ & Tyxining Technical
= . . 1 anrctiuts‘ ooeratices Specialist) V| ¥riter
- . . h . r T .
- : ) 1 + .
I ’ L . ! " 1 Dsta . -
Planning Systems - Sr. Systems L.~ D22 Ooerations :srgf?t:éggﬂ C&mtr&l Llert/
Analyst 4 Analyst M Analyst / trol . Control 3 Typist Ih
i 4 1 alist 1l Senior Specialist Clerky »
‘ . il cwrl“ ! T . A ’
CPpata l L e { '
Documentation; Analyst/ " Systems Dita. Process
i ) 3
Srecialist | =T Programmer | [ hnalyst, oecratist 11  [Crect/ g toen by Operatar 1 ’ N
. 2 1 ro‘ist 11 1 - |4 “-I . . .
g 1 Data
: 1 . . . Process{ . "
Supervising | %";kl | Analyst/ . 1 = mﬂ "gz'ml ,. |ooerator 1 - LESED
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1 > 1L - v waenes  P¥visory Council L
. . . N l ’ 3 . S, memes 0ffice A ffing ) .
r 4 Gearr2 _ -
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> : " APPENDIX C ,
s —_— / o
Match the following words withr their function or explanation:
. a. Read 1. Movement of the disk arm to find a certain record.
b. Wnte 2. Recording data onto the disk’ pack- S i
1] N ——— -
¢ Seek 3. " Successive layers on the disk pack which permit processing” without the .
; - .movement of the access arm ) . .
‘ d. Traek 4, Placing or obtdining records in an ordered way
. . S » . (ViR
¢ Random access S. A concentric circle on the disk pack -
- - '
f Sequentral’ 6. Transferring data from the disk pack.
' g Cyhinder 7. Placing or cbtaining records 1n an unordered wa) -
. ~ ,
A 3 » ) . ‘ - ’ .
Anssers —~ .- N _ .
e ’ oo -
2 b ,
7 g . . * - V’t
a f ~ 4
5 'd - -
6 a . .
? [ad - N <
) ' ' !
. C -
F] “ .
A 3 ,
3
#
/ ' :
H
- — # / :
’ , , - . .
. v AR . i ’
. . . - - / s
L ' ’ ;
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APPENDIX C (Confd.). T S N
! Fill in the blank that completes the statement. = - L, ' . . T .
\ S0 . ‘ ’ '
‘ 1 The i ' appears at the end of the tape file and usually contains the count of the number
“of n;co/;"ds.. . S , - B
., 2. The ! = prevents the tape from running off the tape reel.
3 The organization of a tape {ile into several logical records with a gap between them is /kﬁp(vn asa
‘ Y < i .
5 el . - [
, . |
4 -The ablht) to store mformauon ontQa tape filein terms of 800 of lGOOcharacu:rs totheinchis known a -
tape s — , . . e
S The abiljty of the q&ﬁw to thread tape through the transport automatically is an indication that the
. tape drive is S : $ v i .
Answers * I
< e
. Trailer label ‘ .
2. Reflector indicator . ] -
3. Block - / I .
4. Density Y ) e, : . T s
5. Seif-loading ‘
n [}
Fill in the blank that completes the statement.# R .
b b g Se—— f
i The device that removes one strip of magncuczﬂ) coded data and places it ona dfum for prowssmg 1s
- known as 4 _— . -

3 -
. »” 1=

. . =3
‘2 The device that has a fixed read. write head positioned over each track isknownasa

p— »
C

?  Because the read write arm does not need to bc moved, the speed of proocssmg is considered to be fast
-, on the .. . ‘

¢ o

<\

\f“"' Approximately 400 million characters can be stored on the

Answers . . ‘ z ” S
- I. Datacell e "
2 Drum ~ -
3. Drum - ] PR z )
4. Datacell - o~ BSPAER E, . .




~ - - . -~
- L4
. ”~ * . . . ’
i I3 3 L4 -
. . e [
. - - . . - y. .
- . ? .t -
.
.

~

- APPENDIX C (Contd) - _ -, S . o

Match a list of manufacturer- and u§‘er-writ\ten, programs with a désgriptive statement.

Y

a. Compiler 1. The manufacturer-supplied program that is used to operate the system -
b. Utility program 2. The English-like language that is written by the program_mer . > . )
¢. ~Soujce program 3. The translator that converts the programmer s language to the computer s
language . "
d. COBOL , ¢ 4, A tape-to-printer program ' . {\ ' s
/‘ - _ . -
=" e, Supervisor 5. Any language that is. written by the programmer i
f. Library programs 6. Usually small prog{ams supphed by the compuier manufac r that are
. _ stored on the disk ; x .
Answers ' ’ —
} ~ bl ) <
1. e i : . R
2. candd .
3. a ’ o A
4' b . !’ - ”
., 5 o¢ ’ ¢ .
6. f c
. ,
L . /
’ ’ @ - ) i )
e ’

- A
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APPENDIX D

D TS L

i

L]

IPL PROCEDURE (START THE SYSTEM)

-

=
IPL USING CONSOLE KEYBOARD

¥

- M ? ~e N "
STEP PROCEDURE =* - ACTION- COMMENTS
r : - —
Mount disk pack (system)
| on disk drive. » . .
Ready the device. - °
Place job control . * ’
> statements in SYSRDR. .
Ready the device. f"
’ . Dial load switches to o
3 '| address (unit) of
disk drive.
. . IPL and Supervisor
4 Press LOAD button. - loaded: System is
in WAIT state.
. Message;
5 | Press REQUEST buttofi. |* GIVE IPL CONTROL. 7} _—"
. ' STATEMENTS
E DEL stat - ts 1 . - To delete devices
. (i;1 tr::;ce::,sarys;a emer from PUB Table.
6 < R - 7 - 2 .
| Enter ADD statements . | =, ) To add devices to
- | f necessary). ~ PUB Table‘.‘
SET DATE = mm/dd/yy, | . Systemrequires i
. CLOCK = hh/mm/ss dgte and clock.
7 °| Enter SET command. ) - e
. Message: . ’ Control is given
-7 DOS IPL COMPLETE to Job Control
. and Supervisor.

pd 35
Q v . i {:-’! _2 )

. " . . o ) . .
ERIC _ Lot R -
. -~ . o, - ._
JAFuitext provid: c * - * - e -
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APPENDIX D (Cont'd.) ‘ o T. S, . ’ N N
‘ v : ’ N 4 ‘
Match the following words (terms) with their explaffation. Not all words are used. oot :
’ @ )
 Lac %yr'st mode 1. The physical connection that is, made between, the CPU and its
_ . input/ output devices .
4 “ X,
b. Byte mode 2. The amount of data that is usually moved between mternal storage %pd a- .
- reglster > '
- A, y S . T,
c. Interface 3. A character that has been stored after the zone pornon has been removed ‘
d. Full word 4. A shorthand method of writing in binary’ . e . : v‘t '
. , < .- L . “r - [ 4 . .
l" . % N ) = . ‘. ;‘
e. Hexadecimal 5. The movement of large amounts of information * ‘ . =
f Packed decimal ' 6. Stopping the computer under abnorma[ condmons will usually generatc
S this action. - c . .
g~ Base registers - T T ' - .
h. Half word , 3 . — 5 . .
\ i. Program status word . - .
N - L, . . . N !
* Answers . ) ) . . o . ‘
7 LY ¢ % ’ /. >
(!,
, ~Loe R
. 2. d ) ’ : - d
‘. 3. f‘ . i 4 . "—
. 4, e - - . i v "
' 5. a - ) o !
) ’ ¢
T, ~ Y .on P}
v T s .
, » [ LI -
; ’ ° : '
4 - > . . e
‘ 7 o 4 EY -~
- L - i “ ".,
’ £ .
) . . ! A L.
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APPENDIX D (Cont'd.) _~ N \
'\’i{ . T i '(Teacher— Key) - '
1 . - . ' ¢
L gﬁ -2y . N , , s
WOGRAM STATE| CPU FUNCTIONING | STATUS INDICATION | HOW-SWITCHED
;,y’gopped . Incapable-of any function | “Manual” light “Stop”’ key. ‘
. o % » ~}—. onconsole . onconsole | -
<, . ~
- .: - " . ‘—
Operating - Capable of executing “System" or,"Wait” “Start” key-
|, instructions and being’ on console on cbnsole
interrupted .
Running Instruction fetéhing and | A zero bitinposition 14 | 4.0 interrupt
. . ® execution procéied, ’ of the progrant External interrupt
¢ normally . status word (PSW) .
B "System" llght on console
Waiting ) . No? instruct;'on processing, | A one bitin posmon 14 Load PSW & i
- 10 and external . " of the program instruction
. . “terrupts accepted unless statug:word {PSW) Any interrypt :
. 2. zed, T}i\n:’@g is “Wait'’ light o R le S
upe " ‘. A ?‘ ¥
. ’ % :
& . . “\
Supervisor All instru. . - are valid. | A zero bitén e Any interrupt
: , . s position 15 .
Lt ¥ . of the PSW ) . S
1 Problem All 1O mstrucnons 4 A one bit in " Load PSW
! «| a groyp of control - p ,  positign 15 . mstmcnon/ -
’ | indtructions are invatid. _ ~of the PSW . , .
. ] - .;:-‘ : S
Masked QB External, and .. . | Zerobitsinthe | Set Program Mask
: . Machine-check interrupfs mask, @ instruction
findividually masked).i=, pro mask, SetSystem Mask
- remain pending. Prog'arn} pachine- instruction « {
. . interrupts are ignored. . check mask’ Load PSW .. ‘[
‘ T}, fieldsof the " instruction -
1 . i ,PSW. = "Any interrupt
Interruptible interrupts of-all unmasked} One bits in the Same as “"Masked"”
YA classes accepted. § system mask, above
t ’-, ’ - ,-' Pi 09 am mw‘v ‘
. - and machine- )
- . - . A ) chwk m . ) ) .
@ ‘ A }. ﬁe'dsbf L .




APPENDIX D (Cént'd.) _ ' CL '
. & :

(Student Handout) . | R o

]

Write short statemgnts to explain the effect of each program state, B

f 4 A
& . ’ . - . , i .

L4 ¢ g . e
» N .
. ‘ - b .

N ~ CPU | , STATUS : ' .
' PROGRAM STATE. ’ . HOW SWITCHED .
) - ’ FUNCTIONING INDICATION ) CH . e
. ’ . ‘ ’ ) . -
Stopped ) R
‘ o‘ R . - . /——— o . _ e
, ' Operating '
* ¢ ) . . - } .
o ’ . ' @ynl\.lng “ # ' l\
. Waiting ’ ‘ S ~ IO -
xe - R
- . . e ¥
'Supervis’or . .o ' . .
\ . . ) . > .
. %  Problem - ' _ .
& I ’ . - e “ -
Masked - .
lnte;'ruptible * ' -
: "'% ) .
, \ B . —
N [ % ° 3
- - ‘
. “
. e .
4 - , ‘ . -~
LN - L ] »
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- APPENDIX b (Cont'd.) ' ) T .
COMPUTER ROOM CHECK LIST . * ”
Phyg‘i‘eal facilities , ) » / ' )
” o —— Main power switches on : ) AN - .
. _— 4Computer room tempe;aturc aaequage .. ’ ) . / :
) —_— Cqmpute‘r room humidity adequate ? | o . o . .. N
[ Rocz’m,c{ean ) ’ Rk '
L — Storage areas unlocked l/f‘ >, > \./' ’
‘Power to computer and peripherals ( _ ' ! Co- - . ' .
‘ _ éomputer console ready , ' ) = . : -

z —_ Card reader ready ' %
—— Printer ready ) ) | . ( f
— Tape drive ready . - . .
——  Disk drive ready ' - ‘ / 3
-— Other’ ) -
Tapes gn;i disk packs- | . L ) . -
— " Scratch ta;;cs mounted ‘ -
—— System residencr_: p;ck mounted

o~
" Initialize the system ‘

’

— Initial program load

—— Set clock and date

. Establish partitions and mode of processing - o

Job Pprocessing (Igput/‘out_put control department)

& .

___ Jabtransmittal sheets

- N v

« Cards for processing

—— Paperforms and carriage control tapes : -

- *
- ’ . . .
* e * L 1

. ’ —. Tape reels

. —— Disk packs . . _ 139




. . ., . S . . . ’ . -
. 14 . s ¢ : LY . t
P s &, . . -’ Pl
. Job processing (Peripherals) o e A
"—— Propercardsinreader -+ @~ = " .
¥ . ’ s, R - ‘ —
- - - s «w . . o a2 o . ~ — .
R . . Cdrd reader made teady . ,
. A - L. - 4 ® h
i — Proper tapes mounted and Ioaded . “
- > - - H . - *
\ Proper disk packs mounted ’ ' - 7 R
- A Y ° * : \ : *
5(7 Lt 4 . v ' . . K
“Proper forms mounted on printer 2
- » . ‘ : - . .
— Proper carriage control tape mounted , ' . R
. / % | p - . é . P )
- ‘o - ‘ ' < ‘
) - /;/ [ . ot "\_ -
- » N
3 . . } » aA )
- Teacher’s Notes: . ' i e o : il
" . i ’ : 2 v . » ' . s -
L% . .
o R ¢
\ 5 - - . N L N .
- * - ~ u ) x .
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i LYY ' : - -’
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APPENDIX D (Cont'd,) 4 .
' 084 SORTER STEP INSTRUCTION SHEET b
t : v . B .
. ACTIOR ’ . - . Date: . /
—— . = < :f
_ ) . © PFob
’ pro.
. . . H Step . ITine
R - 0. BSt.
. . . ?hon,e\i " beb )
USER NAME o T, Ay
' o . Card N—
Pile Input Name - -, - alu=s "
Bort [ Field A Columns Alphabetic
£l } Name |, Alphanuseric
L D mri“c
| OPERATING IRSTRUCTIONS: ‘\;/’A
» .
’ Yes Xo .
Cards in order before Sort? () O If Yes, indicate sequence.
) . , Yées Yo Lo .
Reject& expected? . O 1f any, wvhat action?
’ .} Eort | Pield ) Colucns Alphabetic
. 35/ Rage Alphanuseric
) ' Rymeric
OPERATING INSTRUCTICHS: t
‘ -
. ! ) Yes v
3 2
. Rejects expectedi. O O_ If any, what action? ,
Eort | Field { Colucns 7 Alphabetic
£€3 |Name . /7 Alphanuzmeric
L—7 Ruseric
OPERATING INSTRUCTIONS:
{ . Yes Xo - -
o Rejects expected? O O If any, vhat action? /
Eort | Field -~ il Coluxns Z—7 Alphabetic
. £#4 | Hame . /7 Alphanumeric
z /7 TFRuzeric

OPERATING INSTRUCT IOR%:

-

Rejects’ expected?

SPECIAL INSTRUCTIONS

Disposition of Cards:

v ’ \
ﬁ Q If any, what action?
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- CLERICAL Step Instruction Sheet

3’

) Date: /-7

Job
Ro.

, - ¥ Step. [Time

USER
RAME

F’hone 7 . Job
Ext. Kame * Jd

REPORT

-} HEADINRG

As of ° oo
pate

SPECIAL IKSTRUCTIONS

-

-
- L
-
R
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* L
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APPENDIX D (Confd)
. ' SPECIAL STEP INSTRUCTIOH SHEET

) Date: __ [ [/

Action:
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- SYSTEM RUN SHEET . ] .
: R ,
J - ‘
e : ' SYSTEM RUN SHEET
. 4 A . .

SOURCE  DISPOSITION/RETENTION
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Date {1 Due Date. /!
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. Step Acug»-" Act. Est. Date Operator * o . y
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e '
- i .

¢/ JPROGRAM PROBLEMS

7.[_JREMOVED FROM SCHEDULE

JOB TROUBLE REPORT n
To * .
< ) - =
Job Number Job Rame
. 4
Number . | Program Nusiber ‘ . ’
SieP 7 Production [ ] o[ ]
Operator Name . Submitted By
. ' TOTAL TIME LOST ’
-» “ rd
<PROBLEM AREA } - T -
al_JinsTRUCTIONS g.L_JconNTROL CARDS 6.[_JJ08 RUNNING UNREASONABLY
aDmPUT'oATA E.DCARNAGE TAPE o

PAST TIME ESTIMATE

#.L_JABNORMALYOB TERMINATION
1.JoTHER (specif\Below) -

FOLLOWING.

-

IN ALL CASES OF JOB TERRMINATION DUE 10 APPARENT SYSTEMS OR PROGRAMMING PROBLEMS PLEASE DO THE

'Y

1. Check one of the above and explain in detail below. . ~
\ 2, Provide 3 storzge dump if the System doesn’t provide & dump, ’

, =
—3. Provide a console typeout {(carbon copy), and any printout. - 'ﬁ
4. Hold all tape and disk. ~\ A

COMMENTS r ’ : g




S

HARDWARE MALFUNCTION REPORT

’

" ’ ) Date,

Device T&pe and/or Address

Time C.E. Called

-Did C.E. Call? [JYes []JNo Time
‘Date and Time C.E. Arrived .

Ftoblem Resolved? [J¥o [ Yes Time Resolved

Symptom ¢

If N4t Resolved

Problem Reﬁbrteﬁ By

(Division of Data Processing 0petgtions*ﬁse Only)




APPENDIX D, .

) {Teacher Key) ¥

Reference: Introduction to Computer Q.hga:.ea 3,, Fuori/D'Arco/ Orilia

- -

CUSTOMER ENGINEER
SECTION

»

<

. I S/360 CENTRAL PROCESSING UNIT CONSOLE
[
KEYS AND SWITCHBS SECTION

CONSOLE IRDICATORS SECTION.
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COMPARE ADDRESS

MAIN STORAGE ADDRESS

- 000

DISPLAY

.STORAGE

SELECT

INSTR

'I0N ADDRESS ROS ADDRESS

PRES
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DATA
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Label all components of the total computer system showing names of input and output devices, the location
of the I O device control units, the channel connectors, and components of the CPU.

(Teacher Key)

(PauoD) @ XIANIddV

1/0" device
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Label all components of the total compuier system showing names of ir;put and output devices, the location
of the I O deviet control units, the channel connectors, and-components of the CPU.

. (Student Handout)
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(Teacher Key) T
7 ~ IBM /360 PROGRAM STATES —
g N R . - ]
— L ’
! —
STOPPED or «  OPERATING
RUNNING or WAITING
. SUPERVISOR or PROBLEM -
: MASKED - or INTERRUPTIBLE
4 ]
A L%
_STOPPED. o, OPERATING
= . H B § N
. : r! .’[’ "
RUNNING . ° or - WAITING
—————————————— ——————
s
- g . ' b:" '
PROBLEM or - - ' SUPERVISOR
* — g -
¢ -
| s - T '
MASKED or - ’ INTERRUPTIBLE
* ; <




APPENDIX D (Cont'd.) )

7 b
(Stucfent Handout)
. IBM S/360 PROGRAM STATES- .
Write the names of the different program states on the short hogzontal lines.
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" SCHEMATIC OF A TELECOMMUNICATIONS SYSTEM

- ' (Teacher Rey) o -
PAPER TAPE : - PAPER TAPE
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. APPENDIX D (Céntd) 7/~

-
-

Match a list of diagnostic messages printed vn the console t)pcwnter and a group of mtcracuons by the
operator. Not alfi mteracuons are used.

a)
b)

. <)

d

.

o
v

“INYERACTION

Non-recoyerable error. Type the verb CANCEL
omn the console. . )
s : 5

Pufch unit not ready. Run out cards, ready the

punch unit. and type RETRY on console.

Type the command on the. console to estabhsh
the date and cloek:’

No action. S)’Stem will cancel the job.

P
- - Ll

3 T

MESSAGE -~ . ' .

L

I. Set tommand not given

“

2. 'Bg OPO8 A mtcrv ¢} § 7.

3. Error has occurred dunng imkage edmng T

.

4. Cat name nﬁ’rm—hbrary—“'——‘i - '

- L
5. Punch check-outcard

e)

User pr‘ogram not found in library. ‘Typc
IGNORE on console.

LankgrmMJde;mg_thmMumoL .

reads Ready the device. .
Answers ¢
L
1
® i ¢ .
2. f .
3. d -
4. a
5. b . r
» : s
P >
-
i-..:
&
’
. . -
ALY Alas
, / .
-
- /
21

— - +
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APPENDIX D (Cont'd.)

.o ‘ /
’ 1. TASK MANACEMENT / ' L
(Supervisor) -~ 2
2. JOB-MANAGEMENT
'\ (Job Control) : , S
; . ) } 3. .DATA MANAGEMENT ' ' f “ ’
/ < (10CS) '
- PRo'czssn:tc PROGRAMS
. - 1. LANGUAGE TRANSLATORS ' . )
. ‘ } S ‘ (Source Code ~- High Level) '
SO |2 smviemocras
- LT (Librarian and Utilities) B
. g : ) 3. USERWRITTEN PROGRAMS' * i
3 " . -
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APPENDIX E. INTRODUCTION TO REPORT PiIOGRAM GENERATOR .
‘ . . (RPG) PROGRAMMING.
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- ' APPENDIX E _

PREFACE * N ' -

- —

. ~ .0 l .

Th;s program was designed to be used by the teacher and the class to dnscuss cach slep of the programming,
cycle - . ’

Problem Statement ~

Using a Student Name file of punched cards prepared by the computer at the end of the last school schedule
run, sort thegards on the First Name field within the Last Name field within the Class Peniod field mlhm the
Course Number field.

-

The input record is made 1 up of lhe following fields: ) , —

* Last Name ’ 115 - Idcnuﬂmuon Number ' 4247 ( ‘ .
¥ FrsiName | 1625 Course ‘\umbc.r ) &
Middle Inmtial 26 Class Period . 53
" Grade 4041 - Sex & 80 )
The output record ts fc be a printed class list including the following: - z «
- HEADING ‘ ] .
Name of the school Teacher name CLASS LIST
.\'an;c of the schodl system Course number . Colgma headings - ’
. " Name of the city and thg state Course name ) ' " ) <
in which the school 1s located N
. DETAIL ‘ . - T
Identilication number Grade : 7 7 o T T ‘— N
" Student name — Last,  Fist,  Middle . Sex R '
TOTAL ' ' .
Foqting: NUMBER OF STUDENTS .~ ' - ‘ "- .
Total number;Jf students in the class ‘ . . . | S S
~ ) ) . - ' 2

\’—\/ | . | '
Write, ;Zé.utc. and document a program to pnnt the Class List for a Data l"rocasing class  5370. Uscall '
in the programming cycle. - - .

the ste




CRE S IS LAV GyT = 3 -

- JOB: CLASS LIST 1 oo '
A printed report is to be developed listing thé student name, identification number, grade, and sex of each+ .
student in a class —Data Processing,’5370. The page is to have headings including: name of school, school |,
system. city and state in which the school is located; teacher name, course name and-numbser, and column

" headings for the listed information.

At the end of each Class List, there is to be a Total line containing the fooiihg: NDMB?-ZR OF STUDENTS
.. and the total number of students enrolled in the class.

L

Test data will conie from the Student Name input file.

- -

The name &f the Input File is STUDENT and the name of the Output File 1s LIST.

-

'——:I"h"—i;;r::»gram is ;;b;@p§lw and executed on an IBM S, 370, using the Report Prograrr;nuné Gcfzcmtor
" (RPG) language. . .

—

~

/. B C 5 .
State & sequence the nine steps in the Programming Cycle. e o

t

Answer

- . p
-

" 1. Read the problem statement. . .

2. Organize the facfs afd prepare the problem specifications.

r 1)

3. Develop the probi:m solutiod — flowchart or decision table. . A

t
[

4.  Write the narrative.

L L

5. “éodc the source program. —— e —— .
' 6. Punch the program.

- 7. Test the program.

8. Dkbug the diagnostic errors. - .
= ) : -
9. Organize the documentation.
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. rd S ) . ? ' [} . A
Gisen.a hist of students and the schools they attend. write a progrét;print the student names in one - |
cotumn and the.school namgs in a second column. . - ' : .
’ Sample Criterion: C, C o - .-
’ _® Read the-problem statg&mcm.‘ . -t _ .

¢ Organize 1t} Pnnter Spacing Chart and the Record Layout.

. bevei;p the problem so_lu;ion using a ﬂowehan. : . C oy v . : T,
\l-./ < - “
¢ Write th{ narrative toinclude the problem speaﬁcauon an cﬁplanahorxc’mhc problem, the logic for the
solution, the cquxpmem -and' the computer language to be used, the sdurce of the‘test data.’ s WHE

N r R " . .
90(16 the instructions for the source program ‘r( P
— * ‘
*  Punch thfe source program test datgI and Job Control Languagc : 1 .
. r’
e  Test the program . | - )
- P .
¢ Debug and execute the program. ’ 2 .
a .
. R A3 L
- - ¢ sganwethe documemation far the appheafionprogram. ——

{, v

. Givena prugram assignment, mc.ludmg alphamenc and numenic data fields. addmon and ediipg, and the

dataprocessing forms writg a program to calculate. cdu and pﬁm . . ” " )
’- { o - : . » . SN
_ Sample Criterion: - R & //\ T
T, i o, - * . * v
* Read the ‘problem statefnent.”. ’ ) © v, N 4
M) v P s - * s, i a .
* Organize the Pnnter Spacing Chari and th¢ Record Layout.. - - "w ]
' ¢ Develop the problem soluuon usm'g a ﬂo“cha’n? C
NS nite the ndsrative tonclude the prublcrgl spcuﬁcanon an cxplanatxun of the problem, the logic for the
g solution. the equipment and the computer langiagc to be used. the source of the test data.
. . - . - ; oo )
. ¢ Code the instructions for thc st,aurcc pmgram.‘ ) . Co . . e
X s, L + - . - . LI
¢ Punch the source ;;rogram..tcst data. and’fh‘c. Job Control Language.
A . . . . Y . -
¢  Test the program. ) . L. . ’ . r
s, - e ) . ‘ ¢
' T, - . - ¥ . *
. Dtbugand cxecute the program o o ’ s e

.
B * " ¥
LI i N - /- -
.

¢ Qrganize the dqcum;mation for the application program. .
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L o . . Y - \ .
. T : ‘ - LY SV
Write, execute. a documen the RPG‘ program to prepare a Weekly Payroll Report. Employees are to |, y .
.. receive’the time-and one-half for-all work in excess of 40 hours. o e - /; T e
EXAMPLE ~ C e

« M -

An emp_lo_\"ee working 42 hotirs a($2.00 per t.xour_would be paid for 40 hours at $2.00 per hour'and 2 hourstt , N

$3.00 per hour. ' ) . s : . . ‘.
. * A i . : ' - * LI N e A
ANPUT . ' v , L. ‘
. , el ' . o . .
 Payroll C ards Input 1s to conéxst of Payroll Cards containing the Employee Nurhber. Employee Name, ++ |
, Hours Worked. Rate of Pay. and Dcducuor.as. . N . ‘ & . /
-~ ovrpT I ' L ® S ¥
. o - \' - . A - s
. S . ¢ : - ..
.* Payroll Register Outputs to consist of a Payroll Register. The report is to cgntain the Employee Numbsr.
Employee Name. Total Hours Wogked. Regular Rate of Pay, Regular Earmings, Overtime Earnings, Total e,
Famnngs. Deductions. Net Pay (Yotal E4rnings mmus Deductions equals Net Pay). Final Totalsaretobe .
" ¢ pnnted of‘Regqlar Earnings. Overtime Earnings. Total Earnings. Deductions. New Pay. - - . =
SAMPLE CRITERION: o e o
* ' Problem Statement *@ ° - f \ o i L - o
. . 1 > o - -« - .
* Pnnter Spacing'Chart . -t _ . ‘c . 2!

v L : o .
. ,Reco}d Layout ‘. . A

A
\a
N

®  Flowchart and’ or Decision Table

* Narramve. including the problem. specification, an’ explanation of the problem. the logic for thet - -
sofution. the equipmeTit and the computer language to b{'uscd. the source of the test data

- [
N - . A hd
® Coded instructions for the source program : A . S .
] ’ * N . N ' ’, . °
é . : . o ’ .
. ¢ Punched source program, test data. and Job Cantrol Language statements
’ ) ’ S ’ B ! * 6 . -
. . ) ) ) . . . o )
® Ted Progrgm ) ) . _ v Ly
¢ - . ”» -
_-f — . . 6 . . .
» ® Debup and execute the program . : . C . ]
) ’ ' © - . ‘ : 1
. * ® .Organue the documentation fos the program K . , : 3
N » H ’ . s, . _
‘ ' -
- . ,

° . .
-4 o e R I
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v : _ 4
. i ’ ' ’ » ‘ ’ . P
Using a previously “rltteg?or executed program with a level contrul tndicator, code the mstructrons to
double spact and Group int the report. - . .
e Remove the detarl control card from the Output Speerﬁcauons ,
] » ¥

- .

™ » "Punch another card to replacc the detarl comrol card, whrch'comams

" »
. * ’ -

Na 0 m c'ard columnes) 6 . - . ' . .
N T .1n gard column(s) 5~ . UG : )
2 1n card column(s) 18§ or 19 N, : - .
Cop an card colufin(s) 24 23, - . > S . - ; .

. It may be necessary to rerhove nonrcpcumealphanumem ﬁelds from the Input and the Output tnstructions

-+ 10 the program N :
ot . ~ S . V L]
1 - 2 o \
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.z ' APPENDIX G.

PART A . . SN
~ » £ '1 . z

1l ce -, .
List in order the-four divisions of any COBOL program and describe each. = -~ -

> 2

Answer ’ . B i
- e ' T o e

12 - &

I. ldentification diyisio'q — identifies the source program

B -
- - ~e

Environment division spcénﬂcs the computer that 1s used, and associates files with hardware deviees

to

- s - A} .
3. Datadivision describes all data that will be considered input and output, and establishes work areas

4. Procedure division contains the procedure commands r;ecded to solve the problem
: ‘ ‘ .
PARTB - - : - L

. .
-~

Problem-1

Given the following problem statement:

4 M . . ‘
If an employee had no ritsc during the last stx4nonths or carns less than $5000. provide a 57 raise
otherwise-no raise. : \ - e

- & Underscore the elements of the problem. -

. * \ : FEEN -
¢ Prepare the decision table. - . ' . T
-# - Test the table to determine accuracy. - ) . // . ) -
Answer : - : .. - : - .
- ]
, - E 7EL£M£NTS COW!QN‘ ENTRY A
4 -\é\lYes "~ | - No No \ -
o - RAne Mt 6 més .« - b3 x - .
‘ ‘Earns at least $5.000 © | x| - x Lo
) ACTIONS ACTION’ENTRY L e
¢ *'- \" o ‘} s . N - N ) ’ . + - i
. o rasse , x 1 «l. - .
/ 2
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FLOWCHART: LABELRUN® . .
\ ) ) <’,$ranhi Sz '/ . . rj k4 h A . ’ .]

Ee e ya

Y
. \ N MéV‘ ¢ . * ) . “ ‘ C‘os‘ ! :' ) .
' CusTyamE - . 1r/o }
) r° 1 ‘ ' /u . .- - ’ 5 ¥
- OATA-ARCA :
' ‘1 Move ,
N | sreegr |- , ) .
.ro 7 E . LA - S . . )
. i . |oarn-s48a L 3
b. ) . , )!,' ','
. Ve < 7

T Tlenry-sraré . Coe T T
! e | T N . . L
T loama-aken] - " o o

. — 7T R

it o » '- . . A-LINE ) .‘.'..-. . W___".

»
< R N amrea_] - L |
N ,-' . . f o ’a ‘.. . . . R ., ; . . ‘ : . .‘
. . -~ . . s, . y * o -
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T T FLOWCHART: LABELRUN :
. _— .;;‘__'_"_smnr‘ Co (spBRo{?nmﬁs) o - r

1 loPery

:;-(Cﬁﬂﬂ -

7 ~ .o "

' |{move - - ,
USTMAME . ’
ro .
|oaAra-Aren ,
. ‘:: ’- - ‘ L_ E. _‘._‘< : ) - ' ./ |
[move | . ' 0 e )
STREET . ) : .
- 7o . ) ! . T
DATA=AREA ' - ..
. R \ R,"M- ',’ ’ & ‘
. RourInk / . .
e Enp-oF-los) . /-
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. Problem 2 : e T
: roblem - , - .
< ..The‘fc;uowing‘ is provided for alname and address card: . » ' { )
. ‘nam.e in ¢ard columns | through 30 . " : ' T ,
T _® street address in card columhs 3 through 50 . . '~ ..
' . * K . 5 . 7
¢« ’- : . .
® city in caid columns 514hrough 57 ; ) R - h
~ R .. . . ‘ ] 'E . B ~ a
¢ “zip code in carkd.columns 58:through 62 : : . .
. d LR | . " fe ’ ..
. * age in card cdlumns 63 and 64, e e B
" ‘ - r ) { . . . ' .
" .@one number in card columns $5 through 71 ,
.7 * " and a special code in tard column 7210 represent sex: - \ ' . ) -
: ' .
male = |, Yemale = 2. and not giveh = any other number i VN 2o S

. The printed .output will consist of a heading at the top of each page followed by detail lines, smgle-spaced
three, hnes belov. the heading At'theend, the message end ofjob is to be printed on the computer.console
T - - 4 * ¥
' Prepare a flowchart using proper flowchart symbols for the problem Be sure to include the heading. deLa:l
hncs all,decisions, and connectors. Retain the flowchart for later use.

-
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PREFACE ° . S, S ,

” : . RN
F

" This program was desrgned to be used b) the teacher and the class to discuss emh step of the programmmg
cy8le and to mtroduce the first compjetel; written, execnted and documemed program e

.

PROBLEM STATEMENT =~ ° N T e 4,
° - ® . - T ’ v ‘ - \ -

Using a customer name and address file, sort the cards mto sequence or a sorter by account number and
write a program to prepare a three-llne label from eactrof the cards. - ;

The name and addr card céntairgs: o . N . s .
® the account number .in card columns | through 6 o . e

. X . . . .

o the customers-name in calld columns 7 through 28 . N

* the street address in card column} 29 through 50 . '

- f .l . . .. .. .
® the city and state m'dard columns 51 throuéh 2 i ' .
.. e \ . ) .

The printed output will consrst of a label usmg print posmons 11 lhrough 32 as follows.

b N

o The first line at the gop of the label pontains the'name. " . 6
: Te . . ' -
e The second line. double-spaced belov. the first, contams the sm:el address. o~
¢ ’The third lme double-spaced below the second contains the city. St .
P
.
The process is to be repeated for eaclt mrd unul all cards have been read Prepare a ﬂgv.chart coded
instructions, sample output. and complete documentahon for the probjem.
’ ) . ’ . ..
a - . b _— '
N . ’ t _ - A
. \/ v . ¢ * ‘ *
* . . , . L4 .
. > - ? . ~
. ~ - '
_ . » v - . - -
‘ . X . R . .
. * — . b .
- M -'I
\ < -
. , -
c\ . \ ‘ i R . . - )
M. AN i . . ¢ * - °
- -’ } \ P, . .
v ) ’ ’ - ~ . , » . b
G_7 L e “. 4 ‘ 5

1
.
g
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. v ry g -
Programmer - ST i%fe Punch ' HFWT 73 G
Sequence {% - ) i A g - i

b A B . COBOL Statement
1r4G2) [tsemat) . 3
i ‘314 6178 l2¥ & " 20 24 28 32' * 36 - 44 48 §2 «y %6 60 64 68 72
bl D ; sl faF s T, ] Yy . ﬂ I l 17 g?
0.2/ 4 |Aroicaal slelaldgleislel ! | | T L]
A 1038 lairmole. | [dauein, JBN BREANR l 1
ol f 4y T T s g T ’MJ L]
i [05: TE ‘ ¢l £ ) nenrre ; ; ; 1 LA P i | * §J
ot | e imesigwialairs ! IEEIRNEERNRNNRERND HiRERERRR
[, lo7: <;afg9¢¢e;- mAulris al, -lalglol,] | 4] ! i AR ERRER U H{12Z,
FOeT08 ¢ | ugeiri-iclesrulric: wirolel, 1 EEREE ! L] L 5
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“}Progrommer o loof " Punch | .12 Form # ’ . .
¥ . e unc . : om~” , . . 3 feo
. 1 - . / . “ bl . . *
T - 1 i v e ~ L -
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Problen;Z . Pai"ti'l : .: K ' o - _ S
' . DIAGNOSTIC MESSAGES ' - ‘ v
CARD ERROR MESSAGH . CL e, ‘ '
7 "NIFOI0ISIE  HOU-ALTINVALID AS EXTERNAL-NAME. {GNORED, .
C B IF010871-W  * INPUT-OUTPUT * SHOULD NOT BEGIN A-MARGIN.
8., IF0I0041-E INVALID. WORDINPUT-OUTPUT SKIPPING TO NEXT RECOGNIZ-
ABLE WORD. ik -
10 IFOlOOZl W INPUT—OUTPUT SECTION. HEADER MISSING ASSUMED PRES-
.ty ENT . -~ Y I 4 /.
34 /(Foxossx E- FILE-NAME NOTDEFINED IN A SELECT. DESCRIPTIONIGNORED
37+ ' IF0I0871-W  * NEW PAGE’ SHOULD NOT BEGIN A-MARGIN. -
< 3 IF01087I-W  * TWO-LINES *SHOULD NOT BEGIN A:MARGIN. .~ = .
10" IF021461-W - RECORD SIZE IN RECORD-CONTAINS CLAUSE DISAGREES WITH,
-COMPUTED RECORD SIZE. ﬂgmc MAXIMUM COMPUTED SIZE.
3 IF021281-C VALUE CAUSE LITERAL DOES NOT C(‘)NFORM TO PIC‘fURE
L «  CHANGED 70, ZERO. - .
39 IF0I0871-W  * HEAD ' SHOULD NOT BEGIN A-MARGIN. .
33 IF021291-C ¥ALUE CLAUSE LITERAL DOES NOT §ONFORM;TO PICTURE, .
o CHANGED TO ZER®.. . R
55 ZIFOI0871-W » * TYPE-OUT ' SHOULD NOT BEGIN AIMARGIN. '
63 1¥100)I-C © NUMERIC LITERAL NOF RECOGNIZED AS LEVEL NUMBER
' BECAUSE CODE ILLEGAL AS USED. SKIPPING TO NEXT LEVEL.,
. * SECTION OR'DIVISION. - g
~ 7~ ~1FOI087IW — “MALE~ SHOULD.NOT BEGIN AMARGIN“ TR e
72 IF01087I-W . * FEMALE * SHOULD NOT BEGIN A-MARGIN. :
73 IF010871-W  “NOT ' SHOULD NOT BEGIN A‘MARGIN. '
T IFGi0b11-C - NUMERIC LITERAL,NOT RECOGNIZED A§ LEVEL NUMBER
SN BECAUSE NOT LEGAL AS USED. sxxppmq TO NEXT LEVEL~
, [ SECTION OR DIVISION. -
72 ° IF02[261-C  VALUE CLAUSE LITERAL TOO LONG. TRUNCATED TO PICTURE
‘ : SiZE." .
“ I d 14
- 75 IFO30011-E  PRINT-OUT NOT DEFINED. DELETING TILL;LEGAL ELEMENT .
. - FOUND. '
78 IF040501-E  SYNTAX REQUIRES RECORD-NAME. FOUND DNM=1220. STATE-
- o, MENT DISCARDED. O :
4‘ - . . : . - ’ Y_:‘,, - . : .
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1 ' GOMPUTER CONFIGURATION SCHEMATIC ' = ’ S e .
S _ NARRATIVE ° T T A : ) \ |.
2 * PROGRAM DESCRIPTION -’ Vo - . o g
- * . -~ -
-~ - [N
$ 3 FILE LAYOUTS ~ -’ . i - .
4 ¢ DATE CARD .LAYOUT Yy, o, ' N P
N = - r
# ’ ~ » N . hd Y . -
s 80 COLUMK DATA CARD .LAYOUT . \ ’ .
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10 * PRINTER LAYOUT 1 . . .
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APPENDIXH . ' - -

. b4

. PART1- -~ _® . . j
. - — Y

A

— «

In workmg storage, use the 88 level to write an elementary 1tem called paycode which uses a code of 1 for
bad, 2 for faxr, and 3 for good

=/ ! ’
Answer = .
| Y N L . ) :
02 Paycode picture 9 - ) \, ’ ) - ’
- ‘88 Bad value | " oS .
" 88 Fairvalue 2 . DA o S
\ ~ 88 Good value 3 . S I " ] B
; v a"ﬂ%“" . l' o & -
PART 2. _ c . - .

Using the working-storage section de\eloped in the prenous problém write an IF statement to méet the

@ [y
following conditions: o~ - Ie S
ot : s 0o o .
®  When max is equal to tota] and paycode is equal to a value of 1, go to no-credit.
Answer e ’ T "
I T g Y
If max = total and paycode = bad, go 16 no-credit. . . ) - <k
PART 3. " e vey w - < - N
. > * -
. Usingthe previaus warking-storage secnon. writean IF statement so that, when totalis smaller than max or
the paycade. is equal to a value of 3, go to ok-routine. C . e ‘
* Answer ' . T ‘ c ",
» ’ ‘o, v 2 .
- If total less than max or paycode = good, go to-ok-routine. 4 . M:‘ .
. e - , -
. - -,
PARTA4., o - . ‘ . ' ‘ . s
‘ ’ ~ . o PR
Code the working- alprage section of the data division to provide fora table contammg three elements of twp
. numbers Call the table Days-of-credlt the eTements Days-to-pay, ana the subscript €tr. . .
. Answer . ol ) ) : ’ h o . . )
. >, 24 ‘ o . = . ; . £ hed
- 77 Ctr picture 9 o - T - . -
i 6+ Days-of-credit - - C e ‘. -y ' o
A 02 Days-to-pay pictiire 99 occurs 3 times. a ‘# s .
- D S P
[ N . ____‘_;)c . . - ) -:. 13 ’ .
4, ¢ ‘
» = -
- “ . ¢ < . "
v -
, = '
hY
# - = ) g -
- . 5 .
N ! H-2 - -
- L™
- - < - v -
- 2 31 " B - o ’ 1
. € Ld » rd -
L - ¢ LI
. - . " 3 _ - L . 3 . . . - . T . —. [
- ) - - v e _ . - -
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: PAR’T 7.

. Answer

L

APPENDIX H (Con(d )

%R'I‘S

‘Given a tableocontaining the following:
Y
02 Table-name * :
03. One pictare X(25)
03 Two picture X 25)
03 Three picture

-z

“

S ’
\ ?

> show the reahgnment and subscnptmg of the eleWe table to contam a NAME (14 positions) and

-

AMT (11 posmons)
Answer - . ' ) v,

02 ‘New-table redefines table-ffame pccurs 3 times.
03+ One¥ement .
04 Name picture A(14)
04  Amt picture 9(11) _

- 4 ¢
PART 6. 3

. - -
. . Y
- * . -

. - -~
v -

pa

Given a table called- new table Wth has beerr redeﬁned and subscnpted write t'he followmg‘broced“'e
statements: : .

N . - - . v, N - - ]
t. Initialize a subscript dalled ctr." ' ‘

Y 2. Move,name to an area called nameout. -
*

. ' Answer

1. Move’l to ctr.
= . ®
= 2. Move-name (ctr) to nameout.

. ) '

3. Hctr=4toto out.

Y

-

Gwen a table called days.of-crednt which has been reﬂeﬁned and subscnpted na prevxons prob]em rewrite
the table to include indexed Ry actr.» : , ; _ .

.

2 Days-of-credlt ‘-'7..' - g ‘
902 Days-to-pay pxc{ure 99 occurs 3 txmes’ mé’exed by ctr.’

PARTS e S
) ff ‘ : . : '
Gwen the tgble#x the prevxous problem, write a statl e
-
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APPENDIX H (Contd.) . . o
. . 3 & -
PARTY. - _ ‘ , < : - T
» Write the procedure segment to prinf a headmg from an output area called A-line, and show th?egment at
the end of the program. i o - -
Answer T ;
\ ’ . -
End-ofjob ' , ‘ ) , )‘ .
Close card-file, printer-file. ‘ . ) -
.Stop run. . -
N . o ) ) — - ’ =
’ Heading*routine . . .
. Move spaces to A-line. L '
' . Write A-line from heading after advancing to-a-new-page. ) - }
y o . . » . = )
: PARTQ; . . - > ~ )
* (\ ) N
" Using the.previous pmblem draw a segment of the flowchart to ;hov« branching to and n:tummg froma
" subroutine. . -
L . ) . .4 2
- Flowchart segn?ht / ) N o g
G ) ) ¢
. L |
‘ Processing _— -
et . : pove spaces T
* to A~line «
‘ ' k-line
' [from heading
“ . . 4 . . - N .
- ) continue . .
) processingl c ‘ A
l. = - T N . . * -
[ SRS L} . ) ‘ L ’
. s . .
. ' ] . - ;o
\- M A3 A ]
’ - - H¥ e
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CQO3OL PROGRW SHEET :
/ 'k System . R 7 Punching Insirvetions Shoct J of 3 ) -

, . Pregrem  CALL I E oR MAIN PROCRIM | Crothe ] ﬂwgﬁ,m#& S Identificotion
. - chte .Punch i i] < H
713 12 16 20 24 ) P . 36 40 " 48 - 48 - 52 56 60 64 68 2 ke
zpfmr/FICA'rilofr Pt piglyare.
/ea(nn-—ra.- ‘meﬂkarm', X .
V[v!a/rmfnr DIU/sIaA}. ; . . )
| condtsurlarioly sdec 7 oddnm, - : 1
ouke E-clomriirer.| £aA-364,.
o&dﬁir‘- om?dren.! Mm-3260, . b )

| mnrvr-odrpvrl secrioq. ! i
) L8-correodl | L
secaier _dadp-liy Assidn ' dvsody’ Unir-lascolro As40A,
, ;SELgeT ARI NTER Kss iy ‘slysods’ uwerdrscoms sy o3,
ATA DIVIE S0y, | . .-
P Lel _sedriod, | | : . . ’ ¥
. l £ tu.d—nf, Reclorpilwe mMope 115 A, tAseL lRecoros lpns | .
L : D, Reenr lconnhi S| go cﬁﬂ-ﬂbﬁfrﬁlé. ATA
[ . REcors "tls chlrp, | - . 4 , - N S

r

o1 1chrd, , =
i . . .
.. P § 02 PALA-IFLELY prcruae xdred |- . ; ./
- :a; Bl reBr Plicrods XA¢p) [ ] Vol
L ifp £/?/n‘f6£~ RECORp g MILE IS F, LAAs:. |REcops \arg ¢
" on Qtz&o RECQORD am;om'.s L33 CHARMC MEAS | -pDANA .
recolR® ls Lilwe, AN L o I ) s
YRRy, N \ : il ' .
02 AlLLER_PlervrE x(27) : ' T= 1= .
W2 AarA-kAsAl, ; ’ . - i
. L - 03 Frlaceal #iclrvad x(49) | . 1.
R " S ) '

EC 234 , R S 235
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Sytten Lo- ~ M . i .. " Puhching lastructions ¢ ]St 2 “)l 2
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L EATER Lilnkade. 17 | i | \ X
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Lo i EndT e Ao 1o _L‘% lolad. ' =
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, I ' ' _ . - ;,,\
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. COZ0L PROGRAM SHEET . :
System Punching Instructions | . . Sheet 3 of 3
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‘  APPENDIX H (Cont'd.) TR ' : . ’ S

- PART 1L ~-.. . - . ) . .

. ~ - Yo . B . . } - Q .
\_x/nte a multi-level table in svorking storage which contains_two class codes and four train fares as follows. .
., t ' . . _. < . . ‘
’ ’ . . ' AJacksonville . Or]and‘o v, .Tampa . Miami

L)

fourit T $120.00 - £ $15000 : - $17500 < §225.00

{Coach $9500 . . ges1000 $140.00 - (518000

L]

(3

. Rgdefine the table so that it can be referénced by subscripts. . T .
s x " * * ‘,- * .

“Answer- | _ ;

- : &

01 Table computationai — 3

M

+ 02 Coach

03 Filler picture 9(3)v99 value 95—, . :
03 FilléFpicture 9(3)vig,value 120.00 - ° . - ‘-
. 03" Filler pictur ¥ value [40.00. - -, . T e ’

03 Filler'picture 9(3)v99 ‘valde 180.00° -

02 Tougist - ’ _ ‘,

» ’ O’B’DFiller pictﬁre 9(3)\:99 value OOO T ) .

i > 03 Filler picture 9(3)v99 value150.00 ' * : -

. o .03 Fillempicture 9(3)v99 value 175,00 . 7

, 03 Filer picture 9(3)v99 valué 225.00 0
. 4 n - v M ® '

. 01 New-table redefines table computationis — 3

) % * 02 Class-code otcurs 2 times U ) . ,

. _ 03+ Train-fare occurs 4 times picture 9(3)v99 ‘ C e
. 0 oce t )
. " PART 12 - . - . -

~

. - . <
l’sing;‘the previdus pro im. writea statemq& to move ih‘e’Or!énqlo coach fare to an area called Fare-cost.

. .
M [ v - . . -
‘ Answer ' . t - ;

: Meve Train-fare (1,2) to Farecoslp . ¢ . ’ e )
: @ . o .

)
’

. '%‘sing the previous problem, write a statement to test the elements and branch to Read-aghin if the Limits of
: ¢ table have been exceeded, or to continue processing if the elements are within'the bounds of the table.

(. -
) Answver . - ' -, R

- ' : & .
- , If class-code. greater than 2 or Train-fare greater than 4, go to Read-again. °

)f ;{";. o & H-11 b
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